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THE PROVED REPLACEMENT 


for tubular ceramic and mica capacitors ... 


RMC DISCAPS 


DISCAP 
CERAMIC 
CAPACITORS 


1” MIN 


1% MIN 
1% MIN 
1" MIN 


Leading manufacturers of electrical and electronic products 

have proved by their continued use that Type C DISCAPS 

replace tubular ceramic and mica capacitors at lower 
cost. 

Type C DISCAPS are available for varied 

applications in a wide range of capacities and 

temperature coefficients. These capacitors 

feature smaller size, lower self inductance, 

and greater dielectric strength. Rated at 

1000 working volts, Type C DISCAPS 

assure trouble-free performance and 

cost no more than ordinary 600 volt 

capacitors. Specify Type C DIS- 

CAPS foryour product, their 

many mechanical and elec- 

trical advantages combine 

with a lower initial price 

permitting substan- 

tial production cost 

reductions. 


RADIO MATERIALS COMPANY 
A DIVISION OF P. R. MALLORY & CO., INC. 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Circle 1 on Inquiry Card, page 105 
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Tubes .. . . Those 


Old Soldiers! 
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Y-BYE tubes, transistors have taken 

your place! ... or have they? 

“Nuvistor” is the name given to a 
new series of receiving type vacuum 
tubes embodying bold new design con- 
cepts and manufacturing techniques. 
Availability was announced by RCA last 
month and the technical characteristics 
of these tubes are reported in this issue 
on page 64. 

The new tubes are “thimble” size and 
from this standpoint they are not unlike 
the GE design for the 7077 ceramic 
triodes announced about a year ago, and 
which functioned so well in a 960.5MC 
Class B power output stage in Pioneer 
IV. To us this “thimble-sized’” tube 
trend is most important and most sig- 
nificant. 

For several years now semiconductors 
(diodes and transistors) have been 
“star” performers of the show for many 
electronic design engineers. In the over- 
all, this has been a good situation be- 
cause it has spurred the growth of an- 
other great electronic industry. But ex- 
perience has shown that these products 
do have application limitations. Unfor- 
tunately these limitations have not al- 
ways been carefully considered in new 
equipment designs. It is possible to com- 
pletely negate the many desirable ad- 
vantages of semi-conductors by im- 
proper application. 

Recently we had an opportunity to re- 
view a “white paper” on this subject 
entitled “Examples of Transistor Mis- 
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applications.” The text lists thirteen 
different design situations, but without 
going into individual detail the paper 
indicates: 

(a) An apparent constant pressure 

from the military for complete 
transistorization of electronic 
equipment. Yet in many instances 
it can be shown that an all-tube 
design, or a hybrid design, might 
be more advantageous, economi- 
cal, reliable, safer and provide 
superior performance. 
From the consumer, industrial 
and commercial spheres, a preoc- 
cupation with the “glamour” of 
semiconductors. This results in 
unwise design engineering pres- 
sures (for the same reasons as 
in (a) above) in order to pro- 
duce a “popular” package that 
will effect sales. 

When radio came along the prediction 
was that the phonograph business was 
doomed. When TV arrived, radio had 
had it. But if we look at these indus- 
tries today, we find all of them bigger 
and better than ever. 

Our hats are off to the designers of 
these new tubes. Their new concepts have 
yielded some very promising products 
that equipment designers and specifiers 
would do well to study carefully. Tubes 
and semiconductors properly applied and 
working together can produce an elec- 
tronic future of vastly greater propor- 
tions than now envisioned. 


Designers of the Nuvistor have developed these curves to depict 
operational areas and limits of vacuum tubes and transistors 
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Highlights 


i Of This Issue 


Tubes or Transistors? page 58 


The development of transistors has now reached a stage where we can 
say that certain inherent obstacles to further development exist. 
Frequency range, ambient temperature, high-voltage applications, 
nuclear radiation—these requirements will limit transistor use well into 
the foreseeable future. It is time to spell out just where transistors 
can be expected to do the job best and where tubes should be used. 


Designing a Spectrum Analyzer page 66 


What can a spectrum analyzer do? What should the user know before 
purchasing his instrument? It is important to both the manufacturer 
and his customer that these questions be explored fully. Here one of 
industry's most prominent manufacturers of spectrum analyzers presents 
design criteria to guide the engineer. 


An R-F Anechoic Chamber page 72 


When radio wave measurements are made at outdoor sites, the 
reflected energy causes measurements to be unreliable and weather 
conditions can be difficult on engineers making tests. These problems 
are overcome by having your own anechoic chamber. Complete 
details for its design and construction are given. 


Designing Radio Direction-Finding Antennas page 77 


The number of direction finding antenna techniques available to the 
design engineer range from the simple Adcock system to the more 
sophisticated Doppler and Wullenweber systems. Here the various 
techniques, basic design data, and relative merits and deficiencies 
of the different systems are described. 


Tubes or Transistors? 


Designing a Spectrum Analyzer 


What Cathode is Best? page 84 


Types of construction available to the design engineer fall into two 
groupings—tubes and discs. For various applications he will find that 
seamless, welded and drawn, lapped-seam or locked-seam fabrication 
may offer certain advantages. Choice of active or passive base 
material will affect the hum characteristics and life of the tube. 


Observations & Trends—From the IRE Show page 150 


The four-day period of the IRE Show and Convention provides an 
unparalled opportunity to observe the significant trends in the elec- 
tronic industry. With the cream of the industry's engineers in attend- 
ance, and papers being delivered on the subjects of most pressing 
concern, and project exhibits by more than 900 exhibitors we have 
in capsule form a small-scale projection of the industry as a whole. 
Here is how El's editor's see the trends— 
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What Cathode is Best? 


Designing Radio Direction-Finding Antennas 


RADARSCOPE 


FOR MISSILE DETECTION 


This high-powered air-search radar is now being constructed at 
Thomasville Aircraft and Warning Station, Ala., by Sperry Gyro- 
scope Co. Nine stories high and 60 ft. wide, it houses radar 
equipment, personnel, machine shop. It is part of SAGE system. 


U. S. ELECTRONIC FIRMS are likely to find that 
the only way to meet the competition in overseas 
markets is to set up their own manufacturing opera- 
tions abroad. With Europe’s new Common Market 
and proposed Free Trade Area plans taking shape 
there is a good possibility that U. S. manufacturers 
will be squeezed out by the low labor costs, high 
tariffs and market proximity. 


DEFENSE SPENDING may be taking a big piece of 
the nation’s budget but non-defense spending has 
increased more over the past 4 years. According to 
Tax Foundation Inc. defense spending for Fiscal 
Year 1959 will be $49.8 billions, up from $48.6 billion 
in 1954. In the same period non-defense spending 
jumped from $19.1 to $31.0 billion. 


THE AIRCRAFT AND MISSILE industry is finding 
that the use of tape-controlled milling techniques 
cuts out three of every four hours needed to set up 
a conventional milling machine. 


THE SIGNAL CORPS LABS is so concerned over 
this tubes-vs.-transistors tug-of-war that they have 
completely divorced their Vacuum Tubes and Semi- 
conductor divisions. In that way they have mini- 
mized the possibilities of decisions on military gear 
being affected by personal prejudices. 


ELECTRONIC HIGHWAYS may be closer than we 
think. In all previous thinking it has been accepted 
that a cable of some sort would have to be buried 
in the highway surface. But the new plans announced 
in a paper presented at IRE call for a simple metal- 
lic stripe painted down the middle of the road. On 
new construction it would be imbedded in the sur- 
face; on old roads it would be painted on like the 
white dividing lines. 


SILICON TRANSISTORS, formerly licensed for ex- 
port by the Dept. of State, will now be licensed by 
the Bureau of Foreign Commerce. Export control is 
being transferred from the Dept. of State because 
the transistors are finding increased industrial use. 
They were formerly primarily used in military equip- 
ment. 


A FIVE-MAN COMMISSION, to study and report on 
U. S. telecommunication resources, with special at- 
tention to the radio spectrum, has been recommended 
to Congress. Members would be appointed by the 
President. The proposed Commission on Telecom- 
munication Management would study the role of the 
Federal government in the management of U. S 
telecommunication resources; the administrative or- 
ganization to handle the government’s responsibili- 
ties; the procedures for allocating frequencies; and 
the division of frequencies between government and 
non-government users. 


TRACKING SPACE VEHICLES 


Signals from the first successful space probe missile were tracked 
by this huge antenna at Goldstone Tracking Station, Camp Irwin, 
Calif. The 110-ft. high, 85 ft. wide antenna, is by Blaw-Knox. 
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Analyzing current developments and trends throughout the electronic 


industries that will shape tomorrow's research, manufacturing and operation 


AN INGENIOUS SOLUTION to the financial prob- 
lems of community educational TV and small com- 
mercial TV stations is being attempted by stations 
WMSB-Michigan State Univ. and commercial station 
WILX-TV. The two are collaborating at the nation’s 
first combination educational-commercial TV opera- 
tion on a shared-time basis. WMSB, with G. E. equip- 
ment, is providing 3814 hrs. of educational program- 
ming weekly over the Ch. 10 outlet, mostly between 
9:30 a.m. and 2 p.m. WILX-TV has an even longer 
broadcasting schedule. The latter will be paying 
WMSB for use of its facilities. The arrangement 
solves two problems: capital for the educational TV 
station and public service programs for the commer- 
cial outlet. 


THE AIRCRAFT INDUSTRY employs about 67% of 
its total force of 84,900 scientists and engineers in 
research and development projects. In addition, 62% 
of a total employment of 51,500 technicians is also 
working in R&D. 


DOUBLE-FACED TV PICTURE TUBES are finally 
out of the talking state and into a commercial ver- 
sion. Sylvania last month sampled to various TV 
receiver manufacturers a 23-in. picture tube with the 
safety panel bonded to the face plate. The “bonded 
shield” tube is approximately the same height and 
width as conventional 21 in. 110° tubes. The sharp 
corners and relatively flat face are said to result in 
approximately 20 sq. in. of additional viewing area. 
The outer glass plate acts as a safety glass, and is 
expected to make possible radical changes in cabinet 
design. The new construction is also claimed to 
eliminate undesirable reflections from side light, in- 
creased light output and clearer overall pictures. 


SPEAKING WITH SIGNAL CORPS spokesmen at 
the IRE Show we got an interesting picture of the 
direction that their research is taking, and the prog- 
ress made over the past few years. 

At Ft. Monmouth they have just constructed a 
room lined with 1%-in. steel plates in which they will 
conduct high pressure experiments. They are talking 
now of pressures of 3,000,000 psi, and eventually of 
up to 10,000,000 psi. One of the major problems they 
are now encountering is controlling such environ- 
ments. In fact, environmental control is the single 
greatest problem today in basic research. One of 
their high-pressure experiments aims at compressing 
ammonia to a solid state. 

In the microwave field they are developing pulse 
cables to handle up to 80 megawatts. And they have 
their sights on cables that will handle 100 megw. 

As an outgrowth of their experiments in “cold- 
cathode amplifiers” they envision inverted tube con- 
structions, where, in a configuration of concentric 
rings, the plate will be the small center cylinder and 
the cathode will be the large outer cylinder. There 
will then be a very large emitting surface. 


ELECTRONIC INDUSTRIES + April 1959 


TUBES OR TRANSISTORS? 


THE VALUE OF COMPETITION was never better 
illustrated than in the present scrap between the 
long-entrenched tube people and the up-and-coming 
transistor groups. For years tube research moved 
along at its own leisurely pace. There were a few 
improvements, but they came slowly, and so gently 
that no one got shaken up. Even the announcement 
of transistors did not shake their complacency. And 
the wild claims that transistors would soon com- 
pletely replace tubes only added to their confidence: 
this was too ridiculous to consider seriously. But 10 
years and steady pressure from the eager transistor 
men whittled away the vacuum tube business. The 
tube industry faced the challenge: come up with 
significantly new developments or face steadily de- 
clining business. And what has resulted? The 
greatest flood of new developments in the industry’s 
history. “Stacked” tubes, ceramic-to-metal, low- 
plate-voltage tubes, cold-cathode amplifiers, the new 
“Nuvistor” introduced last month. And small tubes, 
too; GE’s 7077 is only slightly larger than a tran- 
sistor. 

Actually this story is not new. Radio broadcasting 
faced the same problem a few years back when tele- 
vision came on the scene. For a while it seemed as 
though radio was going right through the bottom. 
But when they took stock of themselves and analyzed 
what they could do best, and went ahead and did it, 
they came back stronger than ever. 

That is the job that the tube industry faces now. 


HIGH-ALTITUDE TESTS 


Altitudes up to 300,000 ft. are simulated in this 4-ft. diameter 
plastic globe at Boeing Aircraft Co., Seattle, Wash., to check 
corona discharge from airborne antennas under space conditions. 


Formulation 40 


flattens temperature-stability curve 


ot Cera-mile’ Disc Capacitors 


Cera-Mite Ceramic Capacitors are now smaller, more stable...thanks 
to Sprague’s new ceramic body Formulation 40. The increased di- 
electric constant of this newly developed ceramic body gives Cera- 
Mite Capacitors three times the capacitance per unit size than 
heretofore possible. Capacitance change with temperature over the 


operating temperature range is negligible. 


Cera-Mite Capacitors are now avail- 
able in Formulation 40 from .001 to 
.02 uF, 250, 500 and 1000 volts d-c. 
Engineering Data Sheets 6106 and 
6120 list complete ratings and speci- 
fications. 


Address literature requests to Technical 
Literature Section, Sprague Electric 
Company, 233 Marshall St., North 
Adams, Massachusetts. 


bas: 


TYPICAL CURVE OF CAPACITANCE CHANGE WITH TEMPERATURE S D R t 6 UE G) 


THE MARK OF RELIABILITY 


SPRAGUE COMPONENTS: 

CAPACITORS « RESISTORS « MAGNETIC COMPONENTS ¢ TRANSISTORS « INTERFERENCE FILTERS « PULSE NETWORKS 

HIGH TEMPERATURE MAGNET WIRE e¢ CERAMIC-BAS® PRINTED NETWORKS ¢ PACKAGED COMPONENT ASSEMBLIES 
HPB 4S-194 
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As We Go To Press... 


SPACE PLATFORM 


Dr. Carl A. Frische, president of Sperry 
Gyroscope and Nathan P. White, en- 
gineering chief examine stable platform which 
will guide nation’s first ‘man in space.” 


Sky Reflectors 
Relay Signals 


International Telephone & Tele- 
graph company has patented a new 
long distance communication sys- 
tem. The system makes use of 
man-made reflectors in the sky for 
short wave communications. 

The reflectors may be “hung” 
from the sky by airplane, guided 
missile, cannon or balloons. Among 
the materials that may be dropped 
from aircraft or artillery shells are 
ionized gas, metallic chaff or nitric 
oxide. In the daytime nitric oxide 
is acted upon by the sun and forms 
a dense cloud or electrified par- 
ticles which make a good reflector. 

Using this system, a more reli- 
able over-the-horizon communica- 
tion system can be maintained. 
This system will overcome the 
problems caused by the shifting 
layers of the ionosphere which are 
now used. 


30,000 Work in 
Space Exploration 


A space exploration program, 
carried on by a 30,000 work force 
that includes an exceptionlly high 
proportion of skilled scientific, tech- 
nical and craft personnel is reported 
on in a study available from the 
U.S. Dept. of Labor, Bureau of La- 
bor Statistics, 341 9th Ave., New 
York 1, N.Y. 
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Space Satellite 
Communications 
Network 


A world-wide communications 
network could be set up im- 
mediately by using existing space 
equipment, the House Committee 
on Science and Astronautics was 
told today. 

In an open hearing held by the 
committee, Mr. R. P. Haviland, a 
satellite engineer with the General 
Electric Co., testified that a com- 
munications network was one of 
the first practical uses to be found 
in space exploration. 

According to Mr. Haviland, 
sixteen small satellites, relaying 
signals from one to the other, 
would provide the necessary cover- 
age for radio or TV transmission. 
He estimated that the cost for each 
station would run about $2.5 mil- 
lion, 

Maintenance costs would amount 
to an additional $50 million a year, 
making the first year’s expenses 
around $100 million, he said. 

These smaller satellites, accord- 
ing to Haviland, are “short-term” 
stations. Eventually, however, he 
sees the larger, or “long-term” 
station, as the best answer to the 
communication needs of our shrink- 
ing globe. 

Although the amounts of money 
mentioned were large, Mr. Havi- 
land felt that costs per message 
sent would be relatively low. 


RECORDING PYROMETER 


Auto-Optic Recording Pyrometer measures 
surface temperatures from 1400° to 3000°C. 
in material studies conducted by Avco R & 
D. Division. 


Military radio is scaled down to lump-sugar 
size by the ‘‘micro-module” techniq 


“Micro-Modules” Now 
At Hardware Stage 


Engineering samples of 15 mi- 
cro-modules were made available to 
industry last month by RCA, 
prime contractor for the Signal 
Corps’ “micro-module” concept of 
miniaturization. 

The hardware becomes available 
just 11 months from the time that 
the program was first announced. 


The engineering samples cover a 
wide range of circuits, including 
binary divider, gate i-f amp., audio 
amp., mixer, sawtooth generator, 
clipper and pulse generator. 

In making the announcement the 
Signal Corps re-emphasized their 
belief that this program was the 
logical step toward solid circuits, 
in which all circuit components 
will be cast in a block. 

During the IRE Show Texas In- 
struments demonstrated one ver- 
sion of this type construction—a 
multi-vibrator. 

The Signal Corps also reported 
that industry is showing great in- 
terest in the “micro-module” tech- 
nique. 

Inquiries have been received 
from 312 manufacturers, with 146 
expressing an outright desire to 
participate in the program. 


For More News 
See Page 8 


ELECTRONIC SHORTS 


> Sealed circuits in television sets have proven so reliable that on the 
average a technician would have to replace only one circuit board in two- 
and-one-half years of servicing sets equipped with the boards. This esti- 
mate was made today by Donald H. Kunsman, president of the RCA 
Service Company, in an address before the National Appliances and Radio- 
TV Dealers Association at its annual convention here. This estimate is 
based on an analysis of service calls over a six-month period throughout 
the country. One board has been replaced for every 5,000 service calls. 


» The electronics industry’s over-all volume will reach a minimum total 
of $14.3-billion this year, compared with $13-billion in 1958, and $13.3- 
billion in 1957, the previous record year, according to Mr. Robt. E. Lewis, 
Sylvania president. He also predicted that the electronics industry, recog- 
nized over the past decade as “the world’s fastest growing major industry, 
will exceed $25-billion annually in sales and revenues by the end of the 
next decade. 


» Leo A. Hoegh, Director, Office of Civil and Defense Mobilization, has 
announced the recommendations and conclusions reached by the Special 
Advisory Committee on Telecommunications. The report emphasized the 
immediate need for strengthening of the telecommunications organiza- 
tion. Further, that the Government’s entire administrative organization 
for managing telecommunications be studied to ascertain whether im- 
provements can be effected. It advocated review of the national table of 
radio frequency allocations to determine whether the current division 
of r-f space as between government and non-government users properly 
serves the national interest. The Committee recommended the establish- 
ment of a 3-man board, reporting to the President, for effecting these 
improvements. Instead of the 3-man board suggested, Mr. Hoegh is 
recommending that the Congress be asked to establish a commission of 
5 members. 


> A cost-plus-fixed-fee contract, estimated at $381,446, for an experi- 
mental electronic system to provide a human pilot, or flight control 
system, with more suitable elevation position information during ap- 
proach, landing, and rollout operations, was awarded Gilfillan Bros. by 
the Bureau of Research and Development, Federal Aviation Agency. 
The contract is a step toward ultimate development of an all-weather 
landing system for all present and anticipated classes of aircraft. The 
experimental Range and Elevation Guidance for Approach and Landing 
(REGAL) system will be installed at the National Aviation Facilities 
Experimental Center, Atlantic City, N. J., for test evaluation. 


> A new transatlantic cable will be laid from Newfoundland to Scotland, 
running via Greenland and Iceland. The cable is primarily designed to 
improve communications for air traffic control and other aviation pur- 
poses across the North Atlantic; its use is expected to solve many of the 
point-to-point radio communications problems that have plagued trans- 
atlantic flight and have resulted in serious delays for passengers and 
additional costs to airlines. 


>» The U. S. Army Ordnance Corps has awarded a contract for $500,000, 
which is expected to be increased to more than $2,000,000, to GE's 
Missile and Space Vehicle Department. It covers research and develop- 
ment of a warhead arming and fuzing system for the Army’s Little John 
surface-to-surface rocket. 


> An estimated savings of $2%4-million yearly to the USAF is expected 
to result from a recent invention by two engineer-scientists of the Air 
Research and Development Command’s Air Proving Ground Center 
(APGC), Eglin Air Force Base, Florida. The money-saving device, 
called a “proximity scorer,” electronically tells a pilot just how close 
his missiles are coming to the target. 


>» Delivery of an automatic data-recording and monitoring system for 
use in the test program of the highly advanced Pratt & Whitney Air- 
craft J-58 jet engine has been made by the Systems Division, Consoli- 
dated Electrodynamics Corporation. The J-58 will deliver 50% more 
power than the most powerful present U. S. military or commercial 
jet engine. 


>» ARPA has designated the program to develop a _ 1,500,000-pound 
thrust super booster for heavy space payloads “Project Saturn.” 


As We Go To Press... 


Electronics Delegation 
Going to USSR 

Six American electronics special- 
ists will be leaving shortly for a 
three-week visit to the U. S. S. R. 
where they will meet with their 
Soviet counterparts and visit elec- 
tronics laboratories and plants. The 
visit culminates two years’ negoti- 
ations with Soviet authorities in 
connection with the U.S.-U.S.S.R. 
Agreement on Exchanges and is 
reciprocity for the visit by a Soviet 
delegation of electronics specialists 
who came to this country last No- 
vember. 

In the Soviet Union the Ameri- 
cans will be the guest of the State 
Committee for Radio Electronics 
of the Council of Ministers. The 
EIA was host to the Soviet group 
last fall. 

The Chairman of the Interna- 
tional Division of the EIA, Mr. Ray 
C. Ellis, Vice President of Ray- 
theon Manufacturing Co., heads the 
American group. Others on the dele- 
gation are Mr. Frank W. Mansfield, 
Chairman of the Marketing Data 
Policy Committee of the EIA and 
Director of Marketing Research of 
the General Radio & Electronics 
Co.; Mr. Julian K. Sprague, Presi- 
dent of Sprague Electrie Co.; Dr. 
Conrad H. Zierdt, Jr., of the Gen- 
eral Electric Co.; Dr. Imre Molnar 
of the General Telephone Labs., 
and Mr. Charles P. Marsden, Jr., 
Chief of the Electron Devices Sec- 
tion of the National Bureau of 
Standards in Washington, D. C. 

Mr. Louis A. Burgess will act 
as interpreter for the American 
delegation. 


MOBILE MISSILE 


The Corporal missile, mobile launch- 
ing equipment and crew are shown 
at a demonstration at Fort Bliss. 
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Subminiaturization — State of the Art 


The trend to new techniques in subminiaturization 
has brought up some weird approaches! While 
there may be some merit to the technique illus- 
trated, there is a definite shortage of little people. 


Although this trend to smaller and smaller sys- 
tems and components presents certain production 
problems, reliability is never sacrificed at Hughes. 
To provide you with subminiaturized products 
that stand up under the most severe of environ- 
mental conditions, Hughes utilizes the most ad- 
vanced equipment in the industry. 


The following three pages give you three specific 
examples of reliable Hughes components. You’ll 
find full details on Hughes Zener diodes, TONOTRON* 


storage tubes, and precision crystal filters. 


In addition to these, other Hughes Products de- 
vices which provide you with this “built-in” reli- 
ability include: special-purpose oscilloscopes... 
precision crystal filters...rotary switches...ther- 
mal relays... MEMOTRON® and TYPOTRON® display 
storage tubes...diodes, transistors and rectifiers 
with uniform performance...and industrial sys- 
tems which automate a complete and integrated 
line of machine tools. 

*Trademark of H.A.C. 

For additional information regarding any compo- 

nent or system please write: Hughes Products, 


Marketing Dept., International Airport Station, 
Los Angeles 45, California. 


Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 


ELECTRONIC INDUSTRIES «+ April 1959 


©) 1959, HUGHES AIRCRAFT COMPANY 


Circle 9 on Inquiry Card, page 105 


SEMICONDUCTOR DEVICES+ STORAGE AND MICROWAVE TUBES «CRYSTAL FILT ERS* OSCILLOSCOPES « RELAYS* SWITCHES « INDUSTRIAL CONTROL SYSTEMS 


9 


ROLL 


ti erie Nan anedcpnnnnn gacatee ttt 


408 
a 


ZENER DIODES IN A PROVEN GLASS PACKAGE 


Now you can get high-performance voltage-regulator 
diodes in the famous, hermetically-sealed Hughes glass 
envelope. These diodes have an outstanding characteristic: 
sharp regulation of reverse voltage. This means that you 
can use them—with confidence—in clipping, clamping, 
coupling, and compensation circuits to obtain dependable 
voltage regulation. In addition, they retain this stability, 
together with low dynamic resistance, throughout a wide 
range of operating temperatures. 


To 4 


CHARACTERISTICS 

Nominal Voltage: 2 volts to 30 volts 

Power Dissipation: 250 milliwatts 

Maximum Dynamic Resistance: 10 to 75 ohms 
Operating Temperature Range: —65° to 175° C. 


Dimensions, Diode Glass Body: Maximum Length: 0.265” max. 
Maximum Diameter: 0.105” max. 


btain your copy of specifications covering the family of more than a dozen types of Hughes Silicon Voltage-Regulator 


Diodes, please write: Hughes Products, Semiconductor Division, Marketing Department, RO. Box 278, Newport Beach, California. 
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THE FIRST 21 STORAGE TUBE 


High light output! Controlled Persistence! Full gray scale! 


The Hughes 21” TONOTRON* tube offers you a new level of 
sophistication in displays for: Air traffic control, Combat 
situation plotting, Radars, Large-scale read-out, Medical 
diagnosis, Industrial television, and Slow-scan displays. 
This new TONOTRON tube provides high light output, in- 
tegration abilities, full gray scale, controllable persistence, 
and a very large display area—all in one envelope! 
Hughes also announces a 21” character-writing TyPo- 
TRON® storage tube, which gives you the added capability 


of high-speed digital character display. The 21’ TyYPOTRON 
tube is ideally suited for any of your digital read-out re- 
quirements. In addition, this unique TYPOTRON tube offers 
you either character read-out or spot writing modes—or a 
combination of both capabilities. 

Both the 21’” TONOTRON Tube and the 21” TyPOTRON tube 
are now available for delivery. For additional information 
please write: Hughes Products, Electron Tubes, Interna- 
tional Airport Station, Los Angeles 45, California. 


Creating a new world with ELECTRONICS 


*Trademark of Hughes Aircraft Co. 


! HUGHES PRODUCTS 
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PRECISION PERFORMANCE LEVELS set by Hughes Crystal Filters 


Now you can obtain high performance crystal filters previously 
available only for special military developmental contracts and Hughes- 
built systems. Utilizing unique design and advanced manufacturing 
techniques, these Hughes crystal filters provide a degree of perform- TYPICAL BANDPASS FILTERS DELIVERED BY HUGHES PRODUCTS 


ance previously unobtainable. 
No. 1 No. 2 No. 3 


These crystal filters have center frequencies of 30 kc to 30 mc. In 
addition, you can take advantage of seven distinct features: Center Frequency 30 mc 10 mc 6 mc 
1. High frequency filtering 4. Low insertion loss 
2. High selectivity 5. Small size and weight 
3. Low passband ripple 6. Excellent temperature stability 60/6 db bandwidth ratio 23 LA 
7. Excellent shock and vibration stability 


6 db bandwidth 40 kc 2 kc 


A complete engineering service for network and filter design is Minimum Stop-band Attenuation 60 db 60 db 


available to you. To obtain specifications for crystal filter types Maximum Passbend Ripple “0.6db «0.75 db 
currently available, or for information concerning engineering ‘ ; 
capabilities, please write: Hughes Products, Marketing Dept., 

International Airport Station, Los Angeles 45, California. 


1 
Creating a new world with ELECTRONICS 


| HUGHES PRODUCTS 
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At The IRE Show... 
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This year’s show (above) set two records 


in numbers of visitors, and of exhibitors 
Opening day crowd (below) topped 18,000, greatest turnout ever for the show and convention 
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Dr. Vladimir K. Zworykin briefed newsmen 
on Medical Electronics at morning session 


For 
Observations & Trends 
from the 
1959 IRE Show 
See Page 150 


Beep from Vanguard | radio featured the opening ceremonies 


PHILCO Transistors operate 


31,614,343 


SERVICE HOURS 


Total Transistor 


Service Hours 
To Date 


1,068,111 


Total 
Transistors 


in High-Speed Computer Circuits 
with only 8 Failures! 


Total 
Failurest 


Report 


ELECTRONICS, 
Oct. 1, 1957, 
pg. 167 


5,460,000 


ELECTRONICS, 
Oct. 1, 1957, 
pg. 167 


1,250,000 


PHILCO 
REPORT, 
Feb. 10, 1959 


16,000,000 


10,192 


Wwicc 
REPORT, 
Feb. 1957 


8,640,000 


8,000 


PHILCO 
REPORT, 
Feb. 12, 1959 


19,196,232 


18,601 


PHILCO 
REPORT, 
Nov. 19, 1958 


Carefully documented reports now reveal that 
Philco electro-chemical transistors have 
amassed more than fifty-million hours of 
operation in six computers under actual field 
conditions. Here is proof of the outstanding 
performance and reliability that electronics 
engineers and designers have come to expect 
from Transistor Center, U.S.A. Of course, 
these transistors are still operating in their 
original high speed computer switching cir- 
cuits... extending service life data on these 
transistors beyond the limits of any previously 


published information. 


When you think of transistors, think first 
of Philco. Make Philco your prime source 


for all transistor information. 


Write to Lansdale Tube Company, Division of 
Philco Corporation, Lansdale, Pa., Dept. El-459 


-{Failures due to all causes including human error. 
*Documented service hours in these six computers only. Total 
transistors hours in similar circuits are many times this amount. 


PHILCO. CORPORATION 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 
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GOVERNMENT ELECTRONIC FACTORY SALES OF TRANSISTORS 


CONTRACT AWARDS (000 omitted) 


This list classifies and gives the value of electronic 
equipment selected from contracts awarded by aa , 1954 1955 1956 1958 
government agencies in February 1959. Original Equip. 

Units 1,293 3,505 11,770 39,927 


Adapter, headset . Gas ; Dollars $4,855 $11,804 $32,524 $ 95,314 
Amplifiers ; ; 


Amplifiers, servo er so Distributors 

Amplifiers, synchro signal ........ .34, Units 12 1 723 : 2,472 

Antennas rae ee Dollars $ 130 268 $ 1,095 A $ 11,324 

«lhe guage dahabaies Direct Government 

Batteries, primary, water activated... a bs $3 po ia = 

Batteries, storage, acid ; 114,312 onars ' 

Beacon, radio .. ee .. 93,540 Export 

Ca ble, armored : ‘ y sees 28,238 Units 15 162 2,385 4,492 

a — teense eens oe Dollars 88 $ 404 $ 3,389 $ 5,305 
able, electronic ............. : 

Cable, telephone ................107,510 Total 

Capacitors ..... 200,999 Units 1,318 3,647 12,840 28,738 47,051 


Cathodic protection Seu Dollars $5,122 $12,253 $37,352 $69,739 $112,730 
Computers ; 


Connectors, cable 
Connectors, panel .. , 
Controls, radio a FACTORY SALES OF SEMICONDUCTOR DIODES 
Converter, SSB oan 
nr eee Mie ; (In Millions of Dollars) 
Crystal units : Year Germanium & Silicon All Other 
Dummy loads 
Generator, scan pattern 5 1952 20 N.A. 
Insulators . 1953 25 
Kit, modification ; 1954 
Kit, repair, voltage regulator 
Meter, frequency i 1955 
NE RI re ee eee i 1956 
Microphones ; 1957 
Oscilloscope 1958 
Potentiometer 
Positioning equipment, short range ei aillieaps tees ec 
electronic 
Radar sets, accessories 
Receiver, radi 
Somme senesitie FACTORY SALES TO THE INDUSTRIAL MARKET 
— : ae (In Millions of Dollars) 
ecorder, magnetic variation ...121,750 TYPE OF 
Recorder reproducers, accessories 344,479 EQUIPMENT 1954 1955 1956 1957 1958 
Relay, armature 
Relay assemblies Computers and Processing $ 47.0 $ 72.0 $125.0 $ 265.0 $ 290.0 


Research & Development Testing and Measuring 110.0 145.0 170.0 210.0 220.0 
Servo motors 


Signal generators ' Navigational Aids 60.0 65.0 70.0 95.0 100.0 
Solenoids ........ Landmobile 

Spare parts, radar y Microwave ( 90.0 95.0 120.0 150.0 155.0 
Switchboard equipment Broadcasting 


Switch, ferrite Industrial Controls 115.0 150.0 160.0 
Switch, pressure 


Nuclear-Electronic 
Systems, telemetry Apparatus 22.0 27.0 35.0 
Synchros .. 


Tape, magnetic Medical and 

Test sets, telephone .. Therapeutic 139.0 145.0 
Thermocouple assemblies ......... Commercial Sound 136.0 140.0 
Transducers Communication 36.0 40.0 
Tube, electron Miscellaneous 92.0 95.0 


Tube, magnetron 
TOTAL $750.0 $1,300.0 $1,380.0 


—EIA 1959 "Fact Book" 
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industries International 


SOUTH AMERICA 
Telephone Equipment 


Brasil— Telephone exchanges and 
equipment for the new Capital, Bra- 
sila, now being built in the center 
of the country, will be furnished by 
Ericssen do Brasil Comercio e Indus- 
tria, £. A., a subsidiary of L. M. 
Ericsson Telephone Co. The contract 
—over $2,000,000—calls for a 5000 
line, automatic crossbar, central sta- 
tion au! 8 smaller exchanges. 


SWEDEN 


Sidewinder to Sweden 


Stockholm—The U. S. Navy-devel- 
oped Sidewinder, air-to-air guided 
missile, will become standard arma- 
ment in the Swedish Air Force’s 
J-32B Lance, J-34 Hawker Hunter, 
and the J-35 Dragon. Purchase agree- 
ments for “a considerable number” of 
Sidewinders have been signed by Maj. 
Gen. Torsten B. Rapp, RSAF, Assis- 
tant Chief of Staff for Air Material, 
Royal Swedish Air Force, and Adm. 
Arleigh A. Burke, USN, Chief of 
Naval Operations. 


Engineers visit U.S. 


Stockholm—Executives of Hammarby 
Bakelit Industri A.B. visited Tri- 
Point Plastics, Inc., Albertson, L. L., 
to observe the company’s equipment 
and techniques for processing “Tef- 
lon” fluorocarbon plastic. The equip- 
ment inspected included extruders de- 
veloped by the Long Island firm to 
produce an improved type of “Teflon” 
resin rod and tube stock used in pro- 
duction of high-precision electronic 
components. 


NETHERLANDS 


New Instrument Plant 


Amersfoort—High Voltage Engineer- 
ing Corp., Burlington, Mass. is plan- 


Russia 
Visiting 
Engineers 


Dr. Donald B. Sin- 
clair, General Radio 
Co., Concord, Mass., 
discusses East-West 
business problems 
with a delegation of 
Russian Engineers 
here on a visit spon- 
sored by the State 
Dept. 


ning to establish a manufacturing 
plant in Amersfoort. The company 
manufacturers Van de Graaff and 
electron linear accelerators for nucle- 
ar physics research, electron beam 
processing, supervoltage x-ray 
therapy, and industrial radiography. 


WEST GERMANY 


New Rep for Narda 
Munich — Schneider, Henley & Co., 
G.M.B.H., Masimiliansplatz 12 a, has 
been appointed sales and service rep- 
resentative in West Germany for the 
Narda Microwave Corp., Mineola, 
New York. 


German Scientist US-Bound 
Munich — Dr. Adolph Goetzgerger, 
semiconductor physicist, formerly 
with Siemens & Halske, Munich, is 
joining Shockley Transistor Corp., 
Palo Alto, Calif. as senior physicist. 


IBM Builds New Center 


West Berlin—IBM Deutschland, Ger- 
man subsidiary of IBM World Trade 
Corp., will occupy a new 9-story 
building in West Berlin’s new com- 
mercial center, the Ernst - Reuter- 
Platz. It will serve as headquarters 
for IBM Deutschland. The ground 
floor Data Processing Center will 
have an IBM 650 available for busi- 
ness and scientific organizations. 


PUERTO RICO 
Track "Take" Computer 


San Juan—The Puerto Rican Govern- 
ment is using Univac computers to 
total up the “take” from legalized off- 
track betting on horse racing. The 
Government collects about 5% of the 
net profits made by the track opera- 
tors on all off-track bets. In 1957 the 
track paid a little over $2,000,000 into 
the treasury. It was the 6th largest 
source of the government’s income. 


UNITED KINGDOM 


Remote Controlled Truck 


Newton Abbot, Devon—ERIC, Elec- 
tronic Remote and Independent Con- 
trol, system will soon be guiding two 
driveriess tractor-trailers for British 
Railways. The tractors, Robotugs, are 
scheduled for service in April. 

The system uses two sensing coils 
fixed to the front of the tractor 
trailer to pick up signals from a wire 
taped to the floor along the desired 
route. The truck is controlled from a 
remote control panel. 


Monthly Translation 


Melton Mowbray, Leicestershire—An 
English translation of one of Russia’s 
leading technical journals, ‘‘Stanki i 
Instrument,” is being published 
monthly in Britain by the Production 
Engineering Research Association 
under the title, “Machines and Tool- 
ing”. 

The publication covers R & D in 
production and improvements in 
equipment and methods in Russia 
based on operating experience. Some 
of the subjects dealt with in recent 
issues are: high frequency heating, 
the problems of automation, ultrason- 
ics, and speed reducing mechanisms. 


Error Detector 


Automatic error correcting device, Autoplex, 
permits use of data processing equipment at 
the receiving end of h-f, long range, com- 
munications systems. Fourteen of the de- 
vices, manufactured by Marconi’s Wireless 
Telegraph Co., Ltd., Chelmsford, Essex, have 
been ordered by the British G. P. 9. 


and Components 
for Weapon Systems 


Your project may require microwave subsystems and 

AT TAPCO ses components. Or a complete ground support check-out 
device. Or servo-controlled subsystems and components 
for a whole new vehicle concept. On each of these the 
Tapco Group can design, develop, and manufacture 
your requirements on schedule. 


The Tapco Group is experienced in the design and 
manufacture of electronic controls, including closed- 
loop servo systems and components, positioning con- 
trols, and small power-system alternators. Experience 
with microwave components includes coaxial and wave 
guide switches, power dividers, stripline microwave 


AICS, a high temperature (600°F) pneumatic com- 
puting control system, designed for air-induction inlet 
control or thrust reverser control for jet aircraft. 


APU tuned circuit speed control and alternator Tapco designed and 
produced for 2400/400-cycle surface-to-air missile power. Alternator 
uses new-type permanent magnets that are fully short-circuit stable. 
Also incorporates unique flux-switching generator for speed control. 


0 —_ 


Precision position and speed servos in this TAPCO- 
developed ground support unit perform programmed 
check-out of missile guidance equipment. Readily 
adaptable to advanced antenna positioning and 
tracking systems. 


filters, and microwave antennas. 

Air-vehicle electronic systems developed by the 
Tapco Group include highly sensitive electro-pneumatic 
controls capable of maintaining the speed of rotating 
electrical machines within plus-or-minus %4 % in either 
parallel or isolated operation under widely varying 
loads, ambient temperatures, and vibration. TAPco- 
developed APU speed controls provide an accuracy 
of one part in 100,000 (.001% ) under missile environ- 
mental conditions. 


At Tapco you'll find an unusual combination of elec- 
tronic, electrical and mechanical skills ready to serve you. 


Thousands of TAPCO-developed wave guide switches are 
used in vital aircraft and missile systems. (a) Unique 
power-splitting feature of rectangular wave guide switch 
permits switching full wave-guide power. (b) New single- 
pole 4-throw design has inter-channel attenuation in 
excess of 100 db. (c) Double-ridged wave guide switch 
has noise-free interlocking actuator. 
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Magnetic speed sensing devices developed and produced by 
Tapco Group for high-speed applications up to 100,000 rpm. 
Designs eliminate need for slip-rings, rotating permanent 
magnets, and complicated fly-ball mechanisms. 


TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 


An advanced TRW microwave antenna design available 


in integrated microwave transmission subsystems from DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
the Tapco Group. Frequency range: 1 octave. VSWR: AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
under 2:1. Polarization: dual horizontal and vertical. ELECTRONIC AND NUCLEAR INDUSTRIES 


Primary Standards Laboratory at TAPCO, where all secondary test 
equipment is calibrated at statistically-determined intervals to assure 
the accuracy of electronic products. 


eee bbad en we: 
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Electronics Research 
and Production Facilities 
at TAPCO 


The combination of engineering and manufacturing 
competence represented in the $160,000,000-per-year 
activities of the Tapco Group provides an integrated 
capability of unusual effectiveness for the design and manu- 
facture of electronic products. In addition, the electronic 
facilities and competence of the corporation’s RAMo- Produciée Medill OF microweive components at Tarco. 
WOOLDRIDGE Division are available to the TAPco Group. ‘ 
Our scientists and engineers can move rapi 
simultaneously-programmed projects. Analog and digital 


computers speed the design of electronic systems, then TAPCO GROUP 
simulate their operation for test purposes. Components, 
TRW Thompson Ramo Wooldridge Inc. 
“DORs, 


CLEVELAND 17, OHIO 


electronic systems and subsystems designed in the Tapco 
Group are produced within the Group. 

Let us show you how we can design, develop, and manu- 
facture electronic subsystems and components to meet DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
your performance, reliability, and delivery requirements. AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 

ELECTRONIC AND NUCLEAR INDUSTRIES 


A NEW 

SO VOLT 
SUBMINIATURE 
PAPER 
CAPACITOR 


PARTIAL LIST OF RATINGS AVAILABLE 


DIA. x LENGTH 


.235 x 3/4 
312 x7/8 
312 x 7/8 
400 x 1-3/8 
900 x 1-1/4 
062 x 1-5/8 
150 x 2-1/8 
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Coming 


Events 


A listing of meetings, conferences, shows, etc., occurring 
during the period March-May that are of 
special interest to electronic engineers 


Apr. 1-30: 9th Plenary (CCIR) Inter- 
national Radio Conf., CCIR; Bilt- 
more Hotel, Los Angeles, Calif. 

Apr. 2-3: Conference on Silicon Car- 
bide, Air Force Cambridge Research 
Center, Boston, Mass. 

Apr. 2-3: Conf. on Electrical Applica- 
tions in the Textile Industry, AIEE; 
Heart of Atlanta Motel, Atlanta, 
Ga. 

Apr. 2-4: Meeting, AIP, Optical So- 
ciety of America; Hotel New York- 
er, New York, N. Y. 

Apr. 5-9: Annual Convention, Edison 
Electric Institute, New Orleans, La. 

Apr. 5-10: 5th Nuclear Congress, ISA, 
ASME, IRE; Municipal Auditorium, 
Cleveland, Ohio. 

Apr. 6-7: 2nd National Symp. on 
Chemical & Petroleum Instrumen- 
tation: ISA; St. Louis, Missouri. 

Apr. 6-7: 3rd Annual Astronautics 
Symp., AFOSR; Sheraton Park 
Hotel, Washington, D. C. 

Apr. 6-9: 16th Annual British Radio 
and Electronic Component Show, 
Radio & Electronic Component 
Mfg’s Federation; Grosvenor House 
& Park Lane House, London, Eng. 

Apr. 6-10: 40th Annual Convention, 
American Welding Society, Hotel 
Sherman, Chicago, IIl. 

Apr. 7-10: Numerical Control of 
Machines in Production Processes, 
UCLA and Purdue Univ.; Campus, 
Purdue Univ. 

Apr. 8-9: Railroad Conference, 
ASME; Sheraton Hotel, Chicago, 
Til. 

Apr. 8-10: Southern District Meeting, 
AIEE; Dinkler Plaza Hotel, At- 
lanta, Ga. 

Apr. 12-16: International Conf. on 
Fracture, AFOSR, ONR, NSF, 
NAS/NRC; Mass. Institute of Tech- 
nology, Cambridge, Mass. 

Apr. 12-19: World Congress of Flight, 
Air Force Assoc.; McCarran Field, 
Los Vegas, Nev. 

Apr. 14-15: 4th Industrial Instrumen- 
tation & Control Conf., Armour Re- 
search Foundation, Chicago, IIl. 

Apr. 16-18: Southwestern IRE Conf. 
& Exhibit (SWIRECO), IRE; New 
Dallas Memorial Auditorium & 
Baker Hotel, Dallas, Texas. 

Apr. 16-30: Engineering, Marine, 
Welding, and Nuclear Energy Ex- 
hibition, London, Eng. 

Apr. 18-19: Spring Director’s Meet- 
ing, National Alliance of TV & 
Electronic Service Assoc.; Hermi- 
tage Hotel, Nashville, Tenn. 

Apr. 18-22: Annual Meeting, Amer- 
ican Society of Tool Engineers; 
Schroeder Hotel, Milwaukee, Wis. 


Apr. 20-21: Conference on Analog & 
Digital Recording & Controlling, 
IRE, AIEE, ASME, ISA; Bellevue- 
Stratford Hotel, Philadelphia, Pa. 

Apr. 20-24: Industrial Photographic 
and TV Exhibit, London, Eng. 

Apr. 21: Round Table With Distribu- 
tors, Mfg’s, and Reps. Assoc. of 
Electronic Parts and Equipment 
Mfgs., Chicago, Ill. 

Apr. 21-22: Spring Tech. Conf. on 
Electronic Data Processing, IRE- 
Cincinnati Section; Engineering So- 
ciety Bldg., Cincinnati, Ohio. 

Apr. 22-24: Rubber & Plastics Conf., 
AIEE-East Central District; Sher- 
aton-Mayflower Hotel, Akron, Ohio. 

Apr. 22-24: 3rd Annual Technical 
Meeting, Institute of Environmental 
Engineers; LaSalle Hotel, Chicago, 
Ill. 

Apr. 25-30: Annual Meeting, Scien- 
tific Apparatus Makers Assoc.; The 
Greenbrier, White Sulphur Springs, 
West Virginia. 

Apr. 26-28: Southwestern Regional 
Conference, National Assoc. of 
Music Merchants; Hilton Hotel, San 
Antonio, Texas. 

Apr. 27-30: Intl Symposium on 
Physical Chemistry of Extractive 
Metallurgy, Metallurgical Soc. of 
AIME; Penn-Sheraton Hotel, Pitts- 
burgh, Pa. 

Apr. 29-May 1: Northeastern District 
Meeting, AIEE; Hotel Syracuse, 
Syracuse, N. Y. 

Apr. 29-May 3: Management -SAM 
Conference, ASME; Statler-Hilton 
Hotel, New York, N. Y. 

Apr. 30-May 2: Meeting, American 
Physical Soc.; Willard & Raleigh 
Hotels, Wash., D. C. 

Apr. 30-May 3: National Convention, 
American Women in Radio & TV; 
Waldorf-Astoria Hotel, New York, 
mM. Ee 


Abbreviations: 


ACM: Association for Computing Machinery 

AFOSR: Air Force Office of Scientific Re- 
searc 

AIEE: American Inst. of Electrical Engrs. 

AIME: American Institute of Mining & Metal- 
lurgical Engineers 

ASME: American Society for Mechanical En- 
gineers 

— American Society for Testing Mate- 
ria 

CCIR: International Radio Consultative Com- 
mittee 

EIA: Electronic Industries Assoc. 

IAS: Institute of Aeronautical Sciences 

IRE: Institute of Radio Engineers 

ISA: Instrument Society of America 

ONR: Office of Naval Research 

SAE: Society of Aeronautical Engineers 

SMPTE: Society of Motion Picture & TV En- 
gineers 

SPI: Society of Plastics Industry 


ELECTRONIC INDUSTRIES - 


As We Go To Press... 


Evapor-lon— 
An Electronic Pump 


Latest development in high-vac- 
uum pumps is the so-called “Evap- 
or-Ion” or electronic pump. This 
unique pump removes many times 
is own volume of air from a system 
—yet it operates with no outlet. 
Titanium wire is fed onto a post 
heated by electron bombardment 
from the filament. The titanium 
evaporates and, upon striking the 
cooled pump wall, condenses as a 
thin layer. 

Gas molecules wander into the 
pump from the vacuum chamber, 
collide with the surface of the wall, 
and chemically combine with the 
titanium. Chemically active gases, 
which comprise over 99 per cent of 
the air, are held as compounds by 
the titanium. As each layer of 
titanium becomes chemically satu- 
rated, a fresh layer is deposited. 
The inert gas molecules are ionized 
by electrons emitted by the fila- 
ment. The electrical field of the 
accelerator grid violently repulses 
these ions and drives them into the 
titanium layer, where they are 
buried by subsequent titanium 
evaporation. This constant removal 
of gas molecules by evaporation and 
ionization produces a pressure in 
the range of from 10-* to 10°° mm 
Hg, uncontaminated by the fluids 
used in conventional pumps. Nitro- 
gen is pumped at speeds as high as 
2000 liters per second. 


SOME HIGHLIGHTS OF 1959 


May 6-8: Electronic Components Con- 
ference, WCEMA, IRE, EIA, AIEE; 
Benjamin Franklin Hotel, Phila., 
Pa. 

May 18-20: Electronic Parts Distrib- 
utors Show, Assoc. of Electronic 
Parts & Equipment Mfg., Inc.; 
Conrad Hilton Hotel, Chicago, Ill. 

Aug. 18-21: WESCON, West Coast 
Electronic Mfgs. Assoc. & Tth 
Region IRE; San Francisco, Calif. 

Oct. 12-14: Nat’l Electronics Conf., 
IRE, AIEE, EIA, SMPTE; Hotel 
Sherman, Chicago, IIl. 

Nov. 9-11: Radio Fall Meeting. IRE, 
EIA; Syracuse, N. Y. 

Nov. 16-18: JEDEC General Council; 
Bellevue - Stratford Hotel, Phila., 
Penna. 

Nov. 30-Dec. 1: Eastern Joint Com- 
puter Conf., IRE (PGEC), AIEE, 
ACM; Hotel Statler, Boston, Mass. 
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RELIABILITY 
IN THE PALM 
OF YOUR HAND... 


EECO N-Series 


7 ator / 
DECADES 


for extremely reliable pulse-counting and frequency-division applications 
in the frequency range of 0 to 250,000 pulses per second. 


FEATURES 

The new EECO N-Series miniaturized and transistorized plug-in decimal 
counters feature simple power-supply requirements, low power consumption, 
small size, and extreme reliability. Saturation techniques, along with consistent 
derating of component tolerances result in a group of Transistorized Decades 
that will work dependably from 0-250 kes even under adverse conditions of 
environment and power supply variations. All units are completely compatible 
with EECO T-Series Germanium plug-in circuits. In addition, an auxiliary 
9-step staircase output is available. Most units are designed to plug into a special 
13-pin miniature tube socket; other units plug into a standard 29-pin socket 


(Continental No. MM-29-22S). Mating socket is furnished with each decade. 


ONE-HALF 
ACTUAL SIZE 


WIDE SELECTION 

EECO N-Series plug-in Transistorized Decades are available in a wide 
range of models. The counting circuitry is standardized for the various models. 
Provisions for visual readout and/or preset controls are as follows: 

MODEL DESCRIPTION 

N-101 No readout. 

N-102 Incandescent readout. 

N-104 Incandescent readout (remote). Typically a projection readout module. 

N-105 Nixie readout. (Can be cabled to remote Nixie.) 

N-106 Nixie readout with preset control switch. (Can be cabled to remote Nixie.) 

N-107 Incandescent readout with inputs for external preset control. 

N-108 Incandescent readout (remote) with inputs for external preset control. 

N-ill No readout, but with 1-2-4-2 code 


& 


TYPICAL SPECIFICATIONS 

The N-102 Transistorized Decade (with in- 
ternal incandescent readout) employs four binary 
stages operating in a 1-2-4-2 code. Visual readout 
consists of the numerals 0 through 9 displayed 
vertically and illuminated by incandescent lamps. 
Total power consumption is approximately one 
watt. Outputs include (N/10), (N/10)’, and a 
9-step staircase, which may be adapted for a 
visual display by means of an emitter follower 
and DC voltmeter. 


ELECTRICAL SPECIFICATIONS 
INPUT 
Minimum Trigger Input: (0-100 kcs): 7 volts 
positive pulse or step at 0.5 usec. rise time; 
(100 kcs to 250 kcs): 7 volts positive pulse 
or step at 0.2 usec. rise time. 
Maximum Operating Frequency: 250 kcs. 
Input Impedance: 470 uwufd. capacitance, max. 
DC Reset Input is provided (normally supplied 
by T-129 DC Reset Generator). 


OUTPUT (No Load) 

Amplitude: 8 volts, peak to peak. 

Output Levels: (N/10) and (N/10)’: —11 volts 
DC and —3 volts DC, nom. Staircase: —11 
volts DC to —3 volts DC in 9 steps. 

Rise Time: (N/10): 0.5 wsec.; (N/10)’: 0.5 usec. 

Type: (N/10), (N/10)’, and 9-step staircase. 

Load: Typical, two N-Series decades or two 
T-Series flip-flops. (Load information avail- 
able on request.) 


PHYSICAL SPECIFICATIONS 

Dimensions: 1-5/16” wide x 3” deep x 3-7/8” 
seated height (including handle). Dimensions 
are exclusive of external addenda found in 
external preset and Nixie models. 

Mounting: Plugs into standard 9-pin miniature 
socket. (Some other models require a special 
13-pin miniature socket, which is furnished 
with each such unit.) 

Pin Connections: Arranged for in-line wiring of 
power and grounds. 

Operating Temperature Range: —54°C to 
+71°C. 


NOTE: 0 to 5 megacycle models available soon. 


Additional information on N-Series Transistorized 
Decades and other EECO products available on request. 


ENGINEERED 
ELECTRONICS 


Company 


ENGINEERED ELECTRONICS COMPANY 


(a subsidiary of Electronic Engineering Company of California) 


506 East First Street © Santa Ana, California 
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SPACE PROBER 


At the Boulder Labs of NBS this 60-ft. para- 
boloidal reflector probes space mysteries. 
Designed and built by GB Electronics it is 
constructed to withstand 120 mph winds. 


“HURRICANE SAM" 


Six-foot tall, life-like dummy is used in AF tests to develop supersonic flight escapes. Fired 
into space at 1,500 mph “Sam” contains numerous strain gauges and accelerometers to 
AUTO RADAR (above) transmit stresses and strains. 25 compact Yardney Silvercel batteries provide the power 
Delco Radio has arrived at this “breadboard” 
stage in the development of a radar-type 
proximity warning device for automobiles. 


Snapshots .. . 
of the 


Electronic 
Industries 


AIR CONDITIONING COMPUTER (left) 
Special computer developed by Westinghouse 
analyzes over 50 factors affecting the cooling 
needs of a home, and in 24 seconds decides 
what size air conditioning unit is needed. 


RADIO SEXTANT 


Collins Radio’s Ted Willis discusses features of the AN/SRN-4 The Navy’s David Taylor Model Basin, where engineers check out 
radio sextant on board the USS Compass Island with skipper Capt. hull designs, has ordered a Computer Language Translator from 
J. H. Brandt and Lt. J. W. Kuncas. The new Collins sextant Electronic Engineering Co. of California that will convert the 
will track both the sun and moon under all weather conditions. language of one computer into a form suitable for input to another. 


CHECK SHIP DESIGN 


ANTENNA R&D 


These are three of 
the seven radiation 
patterns measuring 
ranges on which 
Boeing checks out 
the efficiency of new 
antenna designs. Air- 
plane models on 
towers can weigh up 
to 1,000 Ibs. 


LIGHTING 
PANELS 


Electroluminescent 

lighting panels for 

commercial applica- 

tions announced by 

Westinghouse are 

available as rectan- 

gular plates in sizes from 2x2 to 24x24 in. Colors are green, blue or yellow. 
ROCKET TESTS 
At Rocketdyne, Div. of North American : NEW DIELECTRIC MATERIAL 
Aviation Inc. mechanics align the thrust “Eccosphere” is the name that Emerson & Cuming have tagged on this new dielectric 
chamber of rocket engine. Special alloy material developed for use in molding compounds, radomes, heat barriers, casting resins 


ducts, supplied by Allegheny Ludlum Steel _ ; Par 
Corp. carry liquid oxygen to the thrust . = 
chamber. ; 
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GENERAL INSTRUMEDAT. SEMICON DUC. oF Oty 4S 1 O N 


S 


Radio Receptor 


Goin Germanium 


DIODES 


will fill every 
circuit requirement 


a full range of 
standard EIA types as well as 
special DR types 


HIGH TEMPERATURE TYPES 
1N198° 1N277 


HIGH CONDUCTANCE TYPES 
1N270 1N281 


They're designed for long life and extreme reliability 
COMPUTER TYPES — and manufactured under Radio Receptor’s unique 
1N276° 1N191 1N192 gold bonding process which assures dependable high forward 
conductance without sacrificing desirable low reverse 


GENERAL PURPOSE TYPES leakage. 


1N67A 1N97A 1N117A The listed diodes are only a fraction of the line. 

1N68A 1N98A 1N118A Radio Receptor DR types as developed by General Instrument 
1N89 IN99A 1N126A* Corporation have in most cases characteristics far in 

1N90 1N100A 1N127A° excess of any of the standard types. And all these 

1N95 1N116A 1N128° germanium diodes are available in volume quantities for 
1N96 1N198 immediate delivery. Write us for full information. 


GENERAL INSTRUMENT CORPORATION 


65 Gouverneur Street, Mewark 4, N. J 


ON INCLUDES F WwW SICKLES Divisi 
SION RADIO RECEPTOR COMPANY IN 


STURING ORPORATION (SUBSIDIARIES! 


GE NE RAI INSTRU ME NT pis riggs = TORS: Baltimore: D & H Distributing Co. « Chicag Merquip Co. « Cleveland: Pioneer Electronic Supply « Los Angeles: Valle 
FE nics Suppyw ¢ B ¢ Milwauke Radio Parts Co.. Inc. « New York City Huds m Ra lio «& Television Corp., Sun Radio & Electronic Co. « Phila sada 
Heérbach & Ra ma I * San Diego Shar ks & Wright, ne. « San Francis Pacific Wholesale C¢ ¢ Seattle: Seattle Radio Supply « Tulsa: Oil Capitol Electronic 
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for all the 
programming features 
you want... 


Patchcord Systems by ' 


@ full range of sizes in either universal or shielded types 


@ shielded systems feature patchcords constructed of coaxial cable 
and boards of unique cellular design which provide complete 


In data processi l : s : ewer inp : ‘ 
ee ee isolation for all signal circuits and positive grounding for all shields 


telemetering equipment, analog 
computers and other low signal patented wiping action pre-cleans all contact surfaces whenever 

level circuits, A-MP Patchcord pre-programmed removable boards are placed in service 
Programming Systems and 
Panels offer the precise features 
you need, many of them 


exclusive. Here are a few: for complete data on patchcord system sizes, patchcords, and 
specifications on electrical characteristics (including voltage and 
current ratings—leakage resistance, capacitance and inductance) 
send for AMP’s all new Programming Systems Catalog. 


frame mechanism assures positive contact when closed yet opens 
easily for quick board changes 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Canada e England e France e Holland « Japan 


ELECTRONIC INDUSTRIES + April 1959 Circle 19 on Inquiry Card, page 105 27 


Synchros galore! 


All shapes and sizes of synchros and servos 
for every conceivable duty, built to established 
specifications and ready for immediate delivery. 

MUIRHEAD Synchros are backed by more 

than 20 years’ synchro manufacturing experience. 


Ask for the comprehensive Broadsheet. 
Specific data sheets 
and prices are available on request. 


on request 


MUIRHEAD 


MUIRHEAD eae) NECIINIOUE 


A Journal of Instrument Engineering 


for 
PRECISION ELECTRICAL ‘ Scientists, Engineers, Technicians 
INSTRUMENT: : Research Workers 
MUIRHEAD & CO. LIMITED 
BECKENHAM ° KENT 


MUIRHEAD INSTRUMENTS INC., 677 Fifth Avenue, New York 22, N.Y., U.S.A. ENGLAND 


MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada. 
MUIRHEAD & COMPANY LIMITED, Beckenham, Kent, England. 
382/1 
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brush 


RECORDER MARK I! 


@ volts/chart line 


@ volts/c hart line 


BRUSH 
RECORDER MARK II 


New Oscillograph Package 
AS “IDIOT-PROOF” AS YOU’VE HOPED FOR 


Built-in amplifiers 


Permanently calibrated 
Instant paper loading 
“White glove” writing system 


— brush INSTRUMENTS 


DIVISION OF 


8405 PERKINS AVENUE | CLEVITE | CLEVELAND 14, OHIO 


c ° 
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Electronic Industries News Briefs 


Capsule summaries of important happenings in affairs of equipment and component manufacturers 


EAST 


KAHLE ENGINEERING CO. has recently 
acquired the Lamp & Tube Equipment Dept. 
of Alfred Hofmann & Co. This line comple- 
ments Kahle’s original line of machinery. 


E. I. du Pont de Nemours & Co. have an- 
nounced that their new “Teflon” 100-X FEP- 
fluorocarbon resin will be available late this 
year at a price of about $12 a lb. The pres- 
ent development price is $19 a Ib. 


TELECHROME MFG. CORP. has an- 
nounced their merger with Encapsor Products 
Inc. Encapsor will now operate as a wholly 
owned subsidiary of Telechrome. 


SYLVANIA ELECTRIC PRODUCTS INC. 
has announced the development of a new 
measuring instrument which assures rapid and 
accurate orientation of silicon and germanium 
crystals used in the manufacture of tran- 
sistors, diodes, and other semiconductor de- 
vices. Instrument is said to be better than 
conventional and more complicated reflection, 
microscopic, and X-ray methods. 


SPERRY GYROSCOPE CO.,_ Electronic 
Tube Div. has announced receipts of orders 
for 60,000 2K25 klystron tubes. The order for 
$877,430 has been placed by the U. S. Air 
Force. 


RAYTHEON MFG. CO. and MACHLETT 
LABORATORIES, INC. have approved an 
agreement providing for the merger of the 
two companies, subject to the approval of 
the stockholders of both companies. 


NATIONAL CO. has announced the sign- 
ing of a $5.5 million prime contract with the 
Navy for a quantity of “no drift’ radio re- 
ceivers. This is the third multi-million dollar 
contract received by the electronics firm in 
recent months. 


KAY ELECTRIC CO. announces that it has 
been appointed exclusive distributor in the 
United States and Canada for DRD Meters, 
the complete line of direct-reading digital 
frequency meters manufactured by Sivers 
Lab, Stockholm, Sweden. 


CIRCUIT INSTRUMENTS INC., wholly- 
owned subsidiary of International Resistance 
Co. is being merged with IRC. Its name will 
be changed to International Resistance Co., 
Circuit Instruments Div. 


GENERAL ELECTRIC CO., Communica- 
tion Dept. has transferred headquarters to 
Lynchburg, Va. Two-way radio, microwave, 
power line carrier current equipment and 
military communication units will be engi- 
neered and manufactured in this new modern 
plant facility. 


GENERAL CERAMICS CORP. has an- 
nounced the formation of the Applied Logics 
Div., an autonomous unit, to design, manu- 
facture and market improved buffer memory 
systems for special computer applications. 


BURNDY CORP. has contracted to ac- 
quire H. H. Buggie, Inc., of Toledo, Ohio. 
Burndy, manufacturer of electrical connectors, 
thus broadens their line of connectors for 
the electronics market. 


RADIATION INC. and LEVINTHAL ELEC- 
TRONIC PRODUCTS, INC. jointly announced 
that discussions are in progress of a proposal 
to merge the two firms. As proposed, Leven- 
thal will become a wholly owned subsidiary 
of Radiation and will continue operation un- 
der present management. 
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BENDIX AVIATION CORP. has announced 
that it had entered into an agreement for the 
acquisition of the business and substantially 
all the property and assets of M. C. Jones 
Electronics Co., Inc., Bristol, Conn. 


TAYLOR FIBRE CO., Norristown, Pa., has 
broken ground for a new warehouse for the 
storage of vulcanized fibre under carefully 
regulated humidity conditions. The building 
is part of a capital improvements program 
which will see more than $1 million spent on 
projects scheduled for completion in 1959. 


RADIO CONDENSER CO. has acquired 
Production Research Corp. of Camden, N. J. 
It will become a wholly-owned subsidiary. 


G-L ELECTRONICS, INC. now has avail- 
able fully encapsulated, aluminum cased tape 
wound toroidal cores that are volt-proof and 
chip-proof and that are packaged, ready-to- 
wind units for use in magnetic amplifiers, 
saturable reactors and special transformers. 


EMERSON RADIO & PHONOGRAPH 
CORP. has announced a pilot production con- 
tract amounting to more than $2 million to 
its Government Electronics Div. by the U. S. 
Air Force, Air Materiel Command, Wright 
Field, Ohio for the fabrication of a radar 
altimeter. 


MID-WEST 


RADIO CORP. OF AMERICA will estab- 
lish new quarters for its Surface Communica- 
tions Systems Laboratory, now located in Tuc- 
son, Ariz., at a site 20 miles southeast of 
that city. 


ASSEMBLY PRODUCTS, INC., Chester- 
land, Ohio, now have available a new line of 
6-inch panel meters with a dc linearity within 
1% of full seale. The Model 661 may be 
mounted in any kind of panel because its 1- 
piece steel back shields it from magnetio 
fields. 


INTERNATIONAL TELEPHONE & TELE- 
GRAPH CORP. has received a contract to 
study space vehicle terminal guidance meth- 
ods by the Air Research & Development Com- 
mand of the Air Force. The agreement has 
been reached with ITT Laboratories in Fort 
Wayne, Ind., and will be fulfilled by the 
Astrionics Laboratory there. 


CONSOLIDATED ELECTRODYNAMICS 
CORP. has established a government liaison 
office in Dayton, Ohio. This office will sup- 
plement activities of the company’s district 
office in Detroit. 


CLEVITE CORP. has announced that it 
has completed negotiations and is working 
out final agreements for the acquisition of 
Walco Products, Inc., East Orange, N. J., and 
its associated phonograph needle manufactur- 
ing companies, Electrovox Co., Inc., and Pre- 
cision Products, Inc. 


ULTRADYNE, INC., Albuquerque, New 
Mexico, has released the new voltage con- 
trolled Model DCS-4 pressure to voltage sys- 
tem, in which the Model S-30 pressure trans- 
ducer is combined with stable transistorized 
electronic circuitry containing mostly passive 
elements. 


GENERAL ELECTRIC CO.’S' Computer 
Dept. has received approval to expand its 
Deer Valley plant even before the new plant 
is fully occupied in Phoenix, Ariz. 


ELECTRONIC INDUSTRIES - 


MOTOROLA INC. has established a Solid 
State Materials Laboratory as an organized 
part of the recently established Solid State 
Electronics Dept. at their Phoenix, Ariz. lo- 
cation. 


CURTISS-WRIGHT CORP.’s_ Electronics 
Div., Albuquerque, New Mexico, have avail- 
able a new low cost transistor curve tracer 
for engineering, training, production and ser- 
vicing applications. 


MINNEAPOLIS - HONEYWELL REGULA- 
TOR CO., Heiland Div., is expanding its Den- 
ver facilities for the second time in two years 
to meet the growing production and engineer- 
ing requirements. The new addition will be 
used for wiring and testing of the division’s 
industrial recording instruments. 


WEST 


ELECTRONIC ENCLOSURES, INC. has 
announced expansion of their manufacturing 
facilities and offices to larger more modern 
quarters. They now occupy 12,500 sq ft 
building at 3629 Holdrege in the Jefferson in- 
dustrial tract. 


NORTHROP CORP. is expanding into the 
new field of advanced systems for long-range 
radio communications through acquisition of 
Page Communications Engineers, Inc. 


BRANSON INSTRUMENTS, INC., has 
opened a factory branch at 12438 Ventura 
Blvd., Studio City, Calif. 


SERVOMECHANISMS, INC. has received 
an order from the Chrysler Corp. for the pro- 
duction of liquid oxygen tanking computers. 
The computer, which accurately measures, 
controls, and indicates the level of liquid 
oxygen in the missiles tanks, is for use in 
the Jupiter. 


WESTERN GEAR CORP., Precision Prod- 
ucts Div., has let a contract for construction 
of a new Reliability and Quality Assurance 
Building centrally located on the company’s 
26 acre Lynwood plant property. 


ELCO CORP. has announced that its wholly 
owned Pacific Coast subsidiary, Elco Pacific, 
has taken new, larger quarters at West Los 
Angeles, Calif. 


CONSOLIDATED ELECTRODYNAMICS 
CORP., Systems Div., has just received con- 
tracts totaling $3.1 million from Convair 
Astronautics for production of ground-support 
equipment for the Atlas missile program. 


TAMAR ELECTRONICS, INC., has acquired 
a 10,000-sq ft facility for expanded micro- 
wave-electronics research projects. 


BECKMAN INSTRUMENTS, INC., has re- 
ceived a $225,000 contract from Boeing Air- 
plane Co. for a new high-speed analog 
computer which will help increase the effec- 
tiveness of the Bomarc Weapon System. 


ALPAR MFG. CO., INC., has moved to 220 
Demeter St., Palo Alto, Calif. from their 
former Redwood City location. 


LITTON INDUSTRIES has bought the 
Times Facsimile Corp., a subsidiary of the 
New York Times Co. 


EITEL-McCULLOUGH, INC. has announced 
a company-wide 1959 construction program of 
facilities in San Carlos and San Bruno, Calif. 
and in Salt Lake City, Utah. 
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CONVAIR INSTRUMENTS 
designers and builders of 
e/ectromechanical instruments 
mechanical instruments 

ac & dc measuring instruments 


transducers 


CONVAIR INSTRUMENTS| CONVAIR, A DIVISION OF GENERAL DYNAMICS CORPORATION 


3595 FRONTIER STREET, 
SAN DIEGO, CALIFORNIA 
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Speaking of service... have 
you heard what PRICE is doing? 


Wherever electronics buyers get together, you 
hear talk about the new service policies of 
Price Electric. Accustomed as they are to 
Price quality and design leadership, buyers 
find this deluxe service an added reason for 
specifying Price’s Husky Relays. From the 
time of the first inquiry until the relays are 
delivered, Price’s Sales-Service Department 
expedites every facet of the operation to 
assure complete customer satisfaction. 


Husky Relays are everywhere . . . from the 
satellites to your car radio. Give us a try on 
your next relay requirement. 


SEE THE NEW 1959 LINE 
OF PRICE RELAYS 
Write or Call 


Tele-Tips 


SALES ENGINEERS should ap- 
preciate this one. 

The letter was obviously written 
by an illiterate salesman: 

“Dear Boss: I seen this outfit 
which they ain’t never bought a 
dime’s worth of nothing from us 
and I sole them a couple hundred 
thousand dollars worth of guds. I 
am now going to Chawgo.” 

Two days later a second letter ar- 
rived at the home office: 

“T cum hear and I sole them half 
a milyon,” it said. 

Both letters were posted on the 
bulletin board with a note appended 
by the company president: 

“We been spendin too much time 
hear tryin to spel, instead of trying 
to sel. Let’s watch those sails. 1 
want everybody should reed these 
letters from Gooch who is on the 
rode doin a grate job for us, and 
you should go out and do like he 
done.” 


ENGINEERING DESIGN should 
be simple. This fact isn’t stressed 
nearly enough. That’s why we’re so 
taken with this little summation 
that John Howell of B & H Instru- 
ment Co. tossed off at a recent 
convention: “The ultimate in a well 
engineered product is a black box 
that meets all the design require- 
ments and has nothing in it.” 


ARMAMENT carried by 1 super- 
sonic fighter bomber equals the de- 
structive power of an entire WW 
II bomber formation. 


AUDIO THEORY is being chal- 
lenged. For years it has been ac- 
cepted that most of the power in 
musical sounds is concentrated 
within only a few octaves in the 
middle register. But John G. Mc- 
Knight of Ampex questions this. 
He says that the peak energies at 
the upper and lower extremes of 
the audible range are substantially 
as great as those in the mid- 
range. Future equipment, then, 
should have not only a flat fre- 
quency response, but also a power 


PRICE ELECTRIC CORPORATION 
MOnument 3-5141 


range that is linear throughout the 
audio spectrum. 
(Continued on page 36) 


Frederick, Maryland Mestre Q 
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Demonstrated Precision 
and Reliability 


“Workhorse” of the world’s airlines, the famed Douglas DC-7 
employs Clarostat Series 42 Precision Potentiometers for flap- 
position indication. This is one more example of Clarostat 
precision, proved under day-in day-out working conditions. 


CLAROSTAT PRECISION POTENTIOMETERS 


[rie 
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Series 42 


Series 42 potentiometers are wire-wound and offer resistance 
tolerance of +5%, linear or tapered. Closer tolerances on special 
request. They are available in a wide variety of electrical and 
mechanical characteristics to meet application and environmental 
conditions. Standard units are rated at 3 watts @ 40° C., while 
special high-temperature units are available for operation up to 
230° C., with a rating of 0.25 watt. Units may be ganged by means 
of threaded rods and end plates. Switches for limited 

or continuous rotation models are available. 


SPECIFICATIONS 

Power Rating: 3 watts @ 40° C. 

.25 watt @ 230° C. (high-temperature type) 
Typical Weight: 0.196 Ib. 

Insulation Breakdown Tests: 


Between terminals and ground for 1 minute, 
1000 v.a.c. @ 3.4 Hg. 


Resistance Range: Linear, 1 to 100,000 

ohms Tapered, 350 ohms per degree of rotation. 
Resistance Tolerance: +5%. 

Taps: To requirements. 

Rotation: Mechanical and electrical, 

291°, +3%. Effective, 280° to +3%. 

Torque: 1 to 6 oz./in. 


WRITE FOR COMPLETE DETAILS... 
CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE. 


t Means Precision You Can Count On 
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another MOTOROLA first. . . 


FOR HIGH CURRENT SWITCHING and AUDIO APPLICATIONS 


25 amps D.C. collector current 

Collector to base voltage; up to 80 volts 

High current gain: 25 at 25 amps (typical) 

Exceptionally rugged dynamic breakdown characteristic 
Low saturation resistance: 0.012 ohms (typical) 
Standard T0-3 package with oversized pins . . . available 
with or without low impedance solder terminals 


e Excellent Beta linearity 

Meets or exceeds mechanical and environmental 
requirements of MIL-T-19500A 

Conservative maximum ratings and special testing 
methods assure long life . .. extreme reliability 
Immediately available “off the shelf” 


from your Motorola distributor 


MAXIMUM RATINGS 


COLLECTOR TO ] ag fila 
BASE VOLTAGE |  FAMITTER 
volts volts 


| 
| 50 T 


——— 


Maximum Junction Temperature — continuous 


JEDEC NUMBER 


2N1162__ 
2N1164 


i 35 
60 


Maximum Junction Temperature — intermittent 


Collector Dissipation for Mounting Base Temperature of 30°C: 50 watts 
Operating Temperature Range: —65° to 90°C 


COLL 
D. 
CUR 


amps 


 — 
100°C 


ECTOR 
C. 
RENT 


25 


25 


REGIONAL OFFICES: 
RIDGEFIELD, NEW JERSEY 


540 Bergen Boulevard 
Whitney 5-7500 


CHICAGO 44, ILLINOIS 
4900 West Flournoy Street 
EStebrook 9-5200 


HOLLYWOOD 28, CALIFORNIA 
1741 Ivar Avenue 
HOllywood 2-0821 


Other Motorola 
Quality Products 
Include: 

Switching Transistors 
Mesa Transistors 
Zener Diodes 

Silicon Rectifiers 
Audio Transistors 
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“DEPENDABLE QUALITY -IN QUANTITY 


AA MOTOROLA 


SEMICONDUCTORS 


MOTOROLA INC., 5005 E. McDOWELL, PHOENIX, ARIZONA 


ELECTRONIC INDUSTRIES April 1959 


eee ee ee 
Seeeeeeueeeueepeane 


OY wy ww 
pure 


7 


peewee 


ee 


Sn applications such as #@ ,f:., “br* 
the Atlas chee where = mT 


wae 
paro 


BOURNS 
Convair-Astronautics specifies Bourns Trimpot Laboratories, Inc. 
potentiometers. Hundreds are used in the pre-flight PO. Box 2112D, Riverside, Calif 
checkout, launching and flight control of Atlas mis- Slates Rivet aa 
siles. If the dependability of components is also ‘ont Mee ee 


the original leadscrew actuated potentiometer 
. made only by Bourns. Write for our new summary in Caneda; Dongiie Rentil (Connie), £42. 
- brochure number 4, licensee cg 


Exclusive manufacturers of TRIMPOT®, TRIMIT®. Pioneers in potentiometer transducers for position, pressure and acceleration 
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... for Complete Reliability Under 
Severe Environmental Conditions 


TYPE RSE POWER RESISTORS — 


Wire Wound, Precision, Miniature, Ruggedized 


RSE-2A DERATING CURVE 


ss 


~ 


% OF RATED POWER 


75 125 75 225 275 
AMBIENT TEMP.DEG CENTIGRADE 


JUST ASK US 


The DALOHM line includes precision re- 
sistors (wire wound and deposited car- 
bon); trimmer potentiometers; resistor 
networks; collet fitting knobs and hys- 
teresis motors designed specifically for 
advanced electronic circuitry. 

If none of the DALOHM standard line 
meets your needs, our engineering depart- 
ment is ready to help solve your problem 
in the realm of development, engineering, 
design and production 


Just outline your specific situation 


DALE 
PRODUCTS 
INC. 


1304 28th AVE. 
COLUMBUS, NEBRASKA 


A precision wire wound power re- 
sistor encapsulated in shock absorb- 
ing material; then encased and sealed 
in a metal tube to overcome de- 
manding environmental conditions, 
yet maintains miniature size. 

This ruggedized resistor will surpass 
the most severe mechanical shock 
and vibration requirements. 


® Rated at 2, 3, 5, 7 and 10 watts 
@ Resistance range from .5 ohms to 175K 
ohms, depending on size and type 


® Tolerances: +0.05%, +0.1%, +0.25%, 
+0.5%, 1% and +3%. 


TEMPERATURE COEFFICIENT: Within 
0.00002 Deg. C. 


COMPLETE PROTECTION: 100% imper- 
vious to moisture and salt spray. 


WELDED CONSTRUCTION: Complete 
welded construction from terminal to ter- 
minal. 


RUGGED HOUSING: Sealed and inserted 


in metal tubing. 


SMALLEST IN SIZE: .220 x 11/16” to 


.395” x 1-61/64”, 


MILITARY SPECIFICATIONS: Surpasses 
MIL-R-26C 


Write for Bulletin R-25 
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Tele-Tips 


(Continued from page 32) 


MICROWAVE TAPE syndicates 
are being considered to extend the 
flexibility of video tape recording. 
The plan is to use the networks’ 
early morning off-time hours to 
transmit taped programs to sta- 
tions for video re-taping. The ma- 
terial will be held for future use. 


THE U. S. now has more radio 
and TV sets than people. The latest 
count shows 150 million radios and 
50 million TV receivers. 


AIRCRAFT FIRMS’ requirements 
read like the pickin’s in a junk 
shop. On a typical day the purchas- 
ing agent might order: diapers, di- 
amonds, pipe tobacco, wooden mar- 
bles and leg makeup. The diapers 
are handy for cleaning bombsight 
lenses ; the diamonds are for grind- 
ing wheels; pipe tobacco is used 
in smoke generators to test venti- 
lating systems; wooden marbles 
are utilized in metal bonding to 
equalize vacuum and to apply pres- 
sure to uneven tool surfaces; and 
the leg makeup is applied to em- 
ployees’ hands for photographic 
purposes. 


RADIO & TV reception was suf- 
fering severe interference in an- 
other case reported to the FCC at 
Havre de Grace, Md. The loud 
buzz which disrupted reception 
was traced to a defective electric 
fence on a local farm. 


CLOSED-CIRCUIT TV found an 
application tailor-made to its abil- 
ities at the recent International 
Stamp Exhibition in N. Y. Sev- 
eral TV receivers were located 
around the auction room to permit 
prospective buyers to get a close- 
up view of the stamps up for bids. 


“THE ARMY IS ‘HEP’.” As of last 
June over 56% of all the officers of 
the active Army (excluding the 
Medical Corps and JAG) had a 
bachelor’s degree or higher. Nearly 
13% had a master’s degree or doc- 
torate. Among officers of the Regu- 
lar Army the proportion was even 
higher; over 75% being college 
graduates and over 18% having 
higher degrees. 
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Books 


Conductance Design of 


Active Circuits 


By Keats A. Pullen, Jr. Published 1959 by John F. 
Ryder Publisher, Inc., 116 W. 14th St., New York 
..11. 344 pages. Price $9.95. 


Here is a new approach to the de- 
sign of active circuits. 

The non-linearity of electron tubes 
and transistors has for many years 
complicated design of active circuits 
associated with these designs. This 
book represents a proven method of 
overcoming these complications. The 
conductance approach utilizes a tech- 
nique whereby a non-linear circuit 
may be linearized on a point-by-point 
basis. This definitive book explains 
and illustrates the theory and math- 
ematics involved in this technique. 

It presents the conductance tech- 
nique as supplied to the design of a 
wide variety of vacuum tube tran- 
sistor amplifier, mixer, and oscillator 
circuitry in the broadest sense. To 
make the conductance technique com- 
pletely understandable, numerical ex- 
amples are given throughout. 


Electro-mechanical 


Energy Conversion 


By David C. White and Herbert H. Woodson, 
Published 1959 by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16. 646 pages. Price $12.50. 


The author starts from the funda- 
mentals of analytical dynamics to 
establish a sound base for under- 
standing the interactions in an 
electro-mechanical system. These 
fundamentals are then used to analyze 
typical energy converters. The es- 
sential concepts of electro-mechanical 
energy conversion are illustrated by 
the analysis of several simple trans- 
ducers. In recognition of the im- 
portance of dynamic behavior and 
system design, this book discards 
masses of detail about steady state 
characteristics and device design in 
favor of a thorough treatment of 
dynamic characteristics of energy 
converters, feedback control system 
theory, and their interrelations. 


Noise in Electron Devices 


Edited by Louis A. Smullin and Hermann A. Haus 
Published 1959 by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16. 413 pages. Price $12.00. 


This book provides a comprehensive 
discussion, stressing the mathematical 
theory and basic physical phenomena, 
rather than detailed design tech- 
niques. The most modern points of 
view are presented regarding cath- 
ode noise phenomena, signal amplifi- 
cation and microwave tubes, solid 
state noise, and methods of designing 
low noise tubes. Since the emphasis 
is on fundamentals processes, the 
material presented can well serve as 
background for the understanding of 
such devices as masers and para- 
metric amplifiers. 

(Continued on page 40) 
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announces NEW BREAK-THROUGH 
IN HYSTERESIS MOTOR DESIGN 


HEAT RISE BARRIER 1S LOWERED TO ONLY 
20°- 38°C., DEPENDING ON H.P. RATING 


Sub-Fractional «Low Noise*No Vibration «Synchronous 


The new DALOHM Hyster- 
esis motor provides all the 
desirable characteristics of 
such motors, yet doesn’t 
have the usual heat rise 
handicaps. Small and light- 
weight, its new pancake con- 
figuration is space saving. 


® Low noise 


® Maintains synchronous speed at 
rated load 


@ No vibration or magnetic strays 
© Reaches full RPM in 1 revolution 
© Exceptionally low cost 


@ Operates on any frequency up 
to 120 c.p.s., giving an infinite 
selection of speeds up to 3600 
RPM 


RUNNING TORQUE: 2.8 inch/ 
oz. to 28 inch/oz. 


VOLTAGE: 115 V., 60 c.p.s. 
SPEED: 1800 RPM 


Write for Bulletin R-80 


Ideally suited for facsimile 
machines, Hi-Fi turntables, 
tape recorders, tele-metering 
and many other types of 
equipment where constant 
synchronous speed is 
essential. 
JUST ASK US 


The DALOHM line includes precision re- 
sistors (wire wound and deposited car- 
bon); trimmer potentiometers; resistor 
networks; collet fitting knobs and hys- 
teresis motors designed specifically for 
advanced electronic circuitry. 

If none of the DALOHM standard line 
meets your needs, our engineering depart- 
ment is ready to help solve your problem 
in the realm of development, engineering, 
design and production. 

Just outline your specific situation. 


DALE 
PRODUCTS 
INC. 


1304 28th AVE. 
COLUMBUS, NEBRASKA 
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Whatever you need in silver you can find at the 


HANDY & HARMAN SILVER SUPERMARKET 
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Special today—and every day— 
silver in every form and grade 
you can name. By the ounce, inch, 
foot, and every other measure 
known to man. 


All are of the consistent quality 
that has made—and kept—Handy 
& Harman first in the manufac- 
ture and development of silver 
and silver alloys for industry. 


At the right are some of the 
general forms of silver made by 
Handy & Harman (what you don’t 
see, ask for): 


Fine Silver (wire, strip and foil) 
Silver Anodes and Grain for plating 
Silver Contact Alloys 

Silver Powders 

Silver Flake and Paint 

Silver Brazing Alloys 

Silver Electronic Solders 

Silver Sintered Metals 
Solder-Flushed Silver Alloys 
Silver Chloride and Oxide 

Coin Silver (wire and strip) 

Silver Bi-Metals 

Gold, Platinum and other precious 
metals also available in every form 
you need 
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VISIT OUR BOOK 
DEPARTMENT 
We have five Technical Bulletins giv- 
ing engineering data on the properties 
and forms of Handy & Harman Silver 
Alloys. We would like you to have 
any or all of those that particularly 
interest you. Your request, by num- 
ber, will receive prompt attention. 


Bulletin A-1 


Bulletin A-2 
Silver-Magnesium-Nickel Bulletin A-3 


Fine Silver 


Silver-Copper Alloys . 


Silver Conductive Coatings Bulletin A-4 
Silver Powder and Flake . Bulletin A-5 


Source of Supply and Authority on Precious Metal Alloys 


OFFICES AND PLANTS 
ATLANTA, GA. 


HANDY & HARMAN ‘reeece 


CHICAGO, ILL 
CLEVELAND, OHIO 


General Offices: 82 Fulton $t., New York 38, N.Y. ccrnoit. wien 
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LOS ANGELES. CALIF. 
OAKLAND, CALIF 
TORONTO, CANADA 
MONTREAL. CANADA 


ELECTRONIC INDUSTRIES «+ April 1959 


NO MORE EXTE 


ete e200 + 
. oe 


Y 


ay 


ai 
y 

Bot 
| \ Wee 


with the new 
combination 
resoiver-booster 


specifications 


Transformation ratio: 1.000+ .001 
Phase shift: 0°+ 3’ 


Functional accuracy: 0.1% 
= 


Input impedance: over 8 meg 
Frequency: 400 c.p.s.+ 5% 
Max. amplitude: 14 V. r.m.s. 
Tomp. range: 55° C. te 60° C. An outstanding advance in MINIATURIZATION 
Power requirements: . 
hes Otenmweniite without sacrifice of performance or precision. 


MSTRUMEMT CORPORATION 


Shown FULL SIZE in the illustration above, this latest Reeves achievement in 
miniaturization for airborne applications takes up a fraction of the space occupied 


REEVES CONTINUOUS i i 
RESOLVER CHECKER by a conventional resolver with external boosters. Yet performance, accuracy and 
: dependability are in every way equivclent or better. 


The new Reeves Combination Resolver-Booster consists of the time-proven R151 
Precision Resolver with two PLUG-IN TRANSISTORIZED BOOSTER AMPLIFIERS built 
onto it as shown. The amplifiers provide standardization for transformation ratio 
and phase shift over a wide range of temperatures. Specifications given are 
maintained for production units without culling. Additional data on request. 


Provides continuous 360° check on resolver 
functional accuracy, and yields permanent 


record of results. 


ENGINEERS: Rewarding careers at 
Reeves in the fields of radar, guid- 


es ee REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America, Roosevelt Field, Garden City, N. ¥ 
39 
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Tape specs are getting 
tougher every year 


x higher recording densities 


ts per inch) 


more tracks 


6 channels per in 


XK greater accuracy 


1 error per 40 million) 


... but not too tough for Audiotape 


Keeping ahead of its customers is the only way a magnetic tape 
manufacturer can meet the rapidly rising standards being set for 
its product. And often the standards are as varied as they are 
exacting. Special slitting tolerances, coating thicknesses, base 
materials and magnetic oxides are rapidly becoming’ more usual 
than novel. Audio Devices’ battery of Automatic Certifiers is one 
of the unique means used to make sure EP Audiotape always meets 
customer specifications. 

Type EP Audiotape is the extra precision magnetic recording 
tape for applications in computing, automation, telemetering and 
seismography. The Automatic Certifier records and plays back 
every inch of the EP Audiotape under test. These tests can be so 
demanding that if the tape fails to reproduce a single test pulse 
out of the 40 million put on a single reel, the entire reel is rejected. 
There are no ifs, ands or buts. 

This is’one of many special quality-control operations to which 
EP Audiotape is subjected. From raw materials to hermetically 
sealed containers, every reel gets individual attention. 

EP Audiotape quality is so well verified by instruments like the 
Automatic Certifier that every reel is guaranteed to be defect-free! 
For more information write for free Bulletin T112A. Write Dept. 
TT, Audio Devices, Inc., 444 Madison Avenue, New York 22, N. Y. 


TRADE MARK 
AUDIO DEVICES, INC. 
444 Madison Ave., N. Y. 22, N. Y. 
in Hollywood: 840 N. Fairfax Ave. 
In Chicago: 5428 Milwaukee Ave. 
Export Dept.: 13 East 40th St., N. Y., 16 
Rectifier Division: 620 E. Dyer Rd., Santa Ana, Calif. 
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Books 


The Pulse of Radar; The Autobi- 
ography of Sir Robert Watson-Watt 


Published 1959 by The Dial Press, Inc., 461 Fourth 
Ave., New York 16. 438 pages. Price $6.00. 


Of all the scientific inventions that 
affected the outcome of World War 
II, radar was undoubtedly one of the 
most decisive. This book is the story 
of the life of the carpenter’s son 
from Scotland who first conceived of 
radar, developed it, convinced soldiers 
and politicans that they must use it, 
and as a result revolutionized the 
whole of modern war. 


Once the young scientist had hit 
upon his early ideas and had tested 
them, there began a desperate race to 
ring England with a radar network 
before Hitler’s planes could begin 
their attack. Then, because radar was 
ready in time, the RAF was able to 
win the battle of Britain. Here is 
the story of how it was done. 

This work is a valuable and fas- 
cinating book which is not only an 
outstanding contribution to the his- 
tory of our times, but also the human 
story of a great career. 


Mobile Radio Telephones 


By H. N. Gant. Published 1959 by The MacMillan 
Co., 60 Fifth Ave., New York 11. 125 pages. 
Price $4.50. 


Now that the techniques of wire- 
less have opened up the higher fre- 
quency bands, and succeeded in great- 
ly reducing the size of the necessary 


| equipment, mobile radio has become 


a natural and most helpful aid to 


| business and administration. Previous 


books on this subject have been writ- 


| ten for the technicians—design, in- 


stallation, and maintenance engineers 
—but the author, realizing that mo- 


| bile radio is now so much the ex- 


ecutive’s responsibility, has written 


| this book especially for those people 


constantly dealing with and organiz- 


| ing transport. 


He concerns himself with the uses 
of mobile radio telephones from a 
commercial point of view and dis- 
cusses in full its applications, bene- 
fits, and limitations. 


The Technical Writer 


By J. W. Godfrey and G. R. Parr. Published 1959 
by John Wiley & Sons, Inc., 440 Fourth Ave. 
New York 16, 340 pages. Price $8.50. 


Good writing not only demands ac- 
curacy and clarity but also the ability 
to select illustrations, present data, 
and display the material in the most 
attractive way to the reader. 

This book was undertaken to give 
the writer of technical literature that 
insight into the technique of presen- 
tation and production. Many books on 

(Continued on page 44) 
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Another Tinnerman Original... 


Cost-cutting Tubular SPEED CLIP® 
takes positive ‘bite’ to hold assemblies tight! 


In seconds, you can front-mount trim, name plates, 
grilles, knobs, insulation, with Tubular SPEED 
Cuties. And at interesting savings in assembly time 
and costs! 

Snap these quality spring-steel fasteners into 
holes in metal, plastic or wood. Then press the 
mounting studs, nails or rivets into the clips to 
complete the attachments...anywhere along your 
assembly line. 

As the SPEED CLIP is inserted, spring fingers 
compress, then expand behind the panel to lock 
tight. The rolled-in end permits easy entrance, but 
bites hard into the stud to prevent back-off or 
vibration-loosening. 

Tubular SPEED Curps are available for a full 
range of stud sizes and panel thicknesses. Perma- 
nent lock or removable types. 

Check your Sweet’s Product Design File (Sec- 
tion 8/Ti) for data on Tubular SpeEp C.iips and 
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other SPEED Nut brand fasteners. Then call your 
Tinnerman representative for samples and addi- 
tional information. If he isn’t listed under 
“Fasteners” in your Yellow Pages, write to: 


TINN ERMAN PRODUCTS, INC. 
Dept.12 +» P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 
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CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy Gmbl, Heidelberg. 


al 


SATELLITE- 
PROVED 
RELIABILITY... 


in the 215 mc to 245 mc telemetering band 


THE MODEL REL-09 HF is a rugged- 
ized miniature R-F power amplifier. 
With a solid history of reliability in 
current missile systems, the unit 
proved its indifference to the adver- 
sities of space environment by func- 
tioning perfectly while in orbit as part 
of the Vanguard satellite. The 5-inch, 
1-pound amplifier delivers an 11-watt 
output toa 52-ohm load with a 1.4-watt 
input drive. For full specs, write for 
Data File El-724-1. 


ws. 


‘ 


size: 4.95" L x 3.58" W 
x 1.69" H 


DEFENSE AND TECHNICAL PRODUCTS DIVISION 
11711 WOODRUFF AVENUE, DOWNEY, CALIFORNIA 


‘ett ateres 


LOUD, CLEAR 
SIGNAL FROM 
1760 MILES... 


in the 215 mc to 260 mc telemetering band 


THE MODEL REL-10 R-F POWER 
AMPLIFIER, with outputs from 10 to 
100 watts, dramatically increases the 
range of missile and aircraft tele- 
metering systems . . . teams up with 
presently available FM transmitters... 
withstands adverse space environ- 
ments as demonstrated during the 
full range of the 1760-mile Thor shot; 
as part of the 75,000-mile Lunar 
Probe; and on the Atlas Project Score 
satellite. For full specs, write for Data 
File El-725-1. 


t 
size: 5.31" L x 3.56" W 


DEFENSE AND TECHNICAL PRODUCTS DIVISION 
11711 WOODRUFF AVENUE, DOWNEY, CALIFORNIA 
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PROVED DAILY 
AT WHITE 
SANDS... 


only +6,.v input drift in eight hours 


THE MODEL REL-120, a completely 
transistorized, high-input-impedance, 
direct-coupled, instrumentation d-c 
amplifier, demonstrates these features 
in ground instrumentation in daily 
use at White Sands Proving Grounds: 
(1) long life resulting from use of 
passive elements; (2) low heat gen- 
eration from average required input 
power of only 10 watts; (3) self- 
contained power supply compatible 
with 60 or 400 cycles. For full specs, 
write for Data File El-726-1. 


size: 10.00”L 
x 2.94"°W 


> ( x 3.00° H x 6.94" H % 


RHEEM MANUFACTURING COMPANY RHEEM MANUFACTURING COMPANY 


RHEEM MANUFACTURING COMPANY 


DEFENSE AND TECHNICAL PRODUCTS DIVISION 
11711 WOODRUFF AVENUE, DOWNEY, CALIFORNIA 
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THE 

ARCTIC EVE 
THAT NEVER 
SLEEPS 
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This plastic radome houses a radar antenna constantly scanning the skies to detect the presence of aircraft. 
A line of these radars provides early warning of any threatening approach to the North American continent. 


The Distant Early Warning Line is now on perpetual guard duty. Spanning the 
Arctic from Baffin Island to Alaska, this great system was conceived at the Lincoln 
Laboratory of M.I.T. and produced under the leadership of Western Electric. 


But first the DEW Line had to be engineered into a workable system. This was 
done at Bell Telephone Laboratories. 


The obstacles were tormidable. Conventional means of communication—telephone 
poles, cables and even line-of-sight microwave radio—weren’t feasible. A complicated 
system had to be made to operate reliably in a climate so cold that outdoor maintenance 
is impracticable farther than a few hundred feet from heated habitation. 

Whenever possible, Bell Laboratories engineers utilized well-proven art. But as it 
became necessary, they innovated. For example, they designed and directed the devel- 
opment of a new and superior radar which automatically scans the skies, pinpoints a 
plane and alerts the operator. 


To reach around the horizon from one radar station to another, they applied on a 
massive scale a development which they pioneered—transmission by tropospheric scatter. 
Result: at a DEW Line Station you can dial directly a station more than a thousand miles 
away and converse as clearly as with your home telephone. 


Bell Laboratories’ contribution to the DEW Line demonstrates again how telephone 
science works for the defense of America. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Get This GUIDE TO MODERN SWITCHING | 


Ask for 8-page Switch Bulletin RC-1ID 


World's largest slide switch line—over 12 low cost 


standard types—dozens of economical adapta- 
tions. NEW colored knobs. Special conventional and 
miniaturized switches designed and produced for 


large quantity users. Electronic Components Division 


STACKPOLE CARBON COMPANY St Marys, Pa 
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Books 


(Continued from page 40) 


the art have been mainly concerned 
with the putting down of information 
in an orderly way and in logical se- 
quence—some have been preoccupied 
with glamour and composition. This 
approach is fundamental and some- 
times necessary, but in this book the 
authors have assumed that the would- 
be writer is grounded in the prin- 
ciples of composition and requires 
mainly to avoid common pitfalls and 
put polish on his work. 


The Theory and Design of 


Magnetic Amplifiers 


By E. H. Frost-Smith, Published 1958 by John Wiley 
& Sons, Inc., 440 Fourth Ave., New York 16. 487 
pages. Price $12.50. 


Magnetic amplifiers used in indus- 
try also play a valuable part in re- 
ducing the servicing requirements for 
industrial instruments, where it is 
often not permissible to use electronic 
devices due to the high maintenance 
and replacement costs usually asso- 
ciated with the latter. 

The aim of this book is to give an 
account of the theory of magnetic 
amplifiers and to link up the theory 
with the design in a way which, it 
is hoped, will be of value, not only 
to the professional engineer, but also 
to the university student. 


Books Received 


Fundamentals of Nuclear Energy and 
Power Reactors 


By Henry Jacobowitz. Published 1959 by John F., 
Ryder Publisher, Inc., 116 W. 14th St., New York 
11. 144 pages, paper bound. Price $2.95. 


Video Amplifiers 


Edited by A. A. Shure, Ph.D. Published 1959 by 
John F. Ryder Publisher Inc., 116 W. 14th St., 
New York 11. 88 pages, paper bound. Price $1.80. 


Fundamentals of Radio Telemetry 


By Marvin Tepper. Published 1959 by John F, Ryder 
Publisher, Inc., 116 W. 14th St., New York 11. 
136 pages, paper bound. Price $2.95. 


Designing and Building 
Hi-Fi Furniture 


By Jeff Markell. Published 1959 by Gernsback 
Library, Inc., 154 W. 14th St., New York 11, 224 
pages, paper bound. Price $2.90. 


CQ Anthology 


Edited by Wayne Green. Published 1958 by Cowan 
Publishing Corp., 300 W, 43rd St., New York 36 
168 pages, paper bound. Price $2.00. 


Abridged Valve Data 
Published 1959 by English Electric Valve Co. Ltd. 
Chelmsford, England. 
Techniques of Accurate Measure- 
ment of Antenna Gain 
Cottony. Published 1958 by U.S. Dept. of 
, National Bureau of Standards. 10 
pages, paper bound. Copies may be obtained 


from Supt. of Documents, U. S. Government 
Printing Office, Washington 25, D. C. Price 15¢. 


ELECTRONIC INDUSTRIES + April 1959 


L 


i A i 


. ee | 


| I 

9 performance 
a 

on gain 


[| 


a eee 


LOW noise 


WIDE bana 


CKS842 CKS847 
(417A) (404A) 


Triode* Pentode 


Gn h 
BAY THE _e 


5842 an lp (mA) 
Cin (unf) 


Cout (uuf) 
Co.P (uuf) 
Cp.x (uuf) 


*Grounded Grid Service Tubes shown actual size 


Raytheon Frame Grid construction assures: strength and rigidity 
high transconductance « low capacitance + low microphonics 


INDUSTRIAL TUBE DIVISION 
RAYTHEON MANUFACTURING CO. 


Reliable Miniature and Subminiature Tubes « Filamentary Tubes * VR Tubes « Rectifiers * Thyratrons * Cathode Ray Tubes 


New York, Plaza 9-3900 e Boston, Bigelow 4-7500 ° Chicago, NAtional 5-4000 . Los Angeles, NOrmandy 5-4221 
Baltimore, SOuthfield 1-1237 7 Cleveland, Winton #7005 ° Kansas City, Plaza 3-5330 
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SERVO 
MOTOR-GENERATORS 
FOR 
INSTANT 
~~ ERROR-SIGNAL 


= RESPONSE 


A significant result of Induction Motors’ creative engineering program in recent 
years is the growing series of precision servo motor-generators . . . Sizes 8, 11, 
18 (shown above) plus sizes 10, 15, and 20. 


These units constructed to meet the latest applicable MIL specifications covering 
extreme environmental conditions incorporate the design objectives of light 
weight, high performance, and reliability at reasonable cost. 


The high torque-to-inertia characteristic of these servo motor-generators offers 
high acceleration and immediate accurate response to error signals. 


GENERATOR CHARACTERISTICS 

Input: 18V 400 cps, 1.65 watts 

Voltage gradient per 1000 RPM: 
0.27V 


MOTOR CHARACTERISTICS 

0.750 Input: 18V 400 cps 4.7 watts 
2-1/32 per phase 
0.75 gm cm? Torque at Stall: 0.42 oz. in. 
= 2.86 oz. No Load Speed: 6200 rpm 
Power Factor: 0.875 
Theoretical Acceleration at 

Stall: 39000 rad/sec? 


wun 


Temperature range: —55°C. to 
+150°C. 

Null Voltage (max): 0.015V rms 

Phase shift: within 10° of Reference 


Design characteristics of IMC’s Size 8 to Size 20 series of servo motors and servo motor-generators, as 

well as full technical data on IMC DC motors and dynamotors; axial, vaneaxial, and centrifugal blowers; 

hysteresis and torque motors; synchros and solenoids, can be obtained by writing on company letterhead 

to IMC’s Sales Engineering Dept. All IMC components can be designed to your particular requirements 
with the same precision and accuracy. 


=== 
Induction Motors Corp. ~~. 


570 MAIN STREET WESTBURY, L.I., N.Y./EDGEWOOD 4-7070 + 6058 WALKER AVE./MAYWOOD/CALIF 
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Letters 


to the Editor 


"Perforated Pages" 


Editor, ELECTRONIC INDUSTRIES: 

I take this opportunity to thank 
ELECTRONIC INDUSTRIES for their ef- 
fort to continuously provide a more 
useful magazine. 

The simple addition of perforating 
the pages of technical articles to 
facilitate removal for further dis- 
tribution and filing is commendable. 

Harold Gruen 
Engineering Department 
Govt. & Industrial Div. 
Phileco Corp. 
Philadelphia 44, Pa. 


“I like the perforated pages—an 
excellent innovation.” 
F. M. Oberlander 


Radio Corp. of America 


“Spurious Response Tests" 


Dear Mr. Silverstein: 

Your article, “Testing for Spurious 
Responses’’ in ELECTRONIC INDUS- 
TRIES, October, 1958, has touched on a 
very timely subject. I quite agree with 
your observations on the following 
points: 

1. The so-called Crystal Impedance 
Meters (C.I.M.) are incapable of de- 
tecting the majority of spurious re- 
sponses. 

2. Present day overtone crystals 
show a rather high rate of failures. 

No doubt, industry is hampered in 
manufacturing good crystals, as long 
as specifications are based on test 
data obtained by means of the usual 
C.I.M. 

It was found that some spurious 
oscillations can be detected by ap- 
proaching the point of resonance of 
the C.I.M. both from frequencies 
higher and lower than the resonance; 
however, even then only a fraction of 
unusable crystals were discovered. 


It appears that chiefly the low- 
impedance circuits used in the C.I.M.’s 
are responsible for damping these re- 
sponses and no doubt they could be 
modified. However, even then they 
would not approach the speed and ac- 
curacy of your sweep method. 

As an interim measure we are using 
an oscilloscope in the mixer circuit of 
one specific receiver, whenever its 
crystal oscillator is tested for the first 
time. The spurious frequencies in- 
variably show up as “beats” of ap- 
proximately 50 Ke which is in good 
agreement with your graph showing 
\ f versus amplitude. On the latter, 
no quantitative observations were 
made here, but I venture to guess 

(Continued on Page 48) 
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Actual size, 
3-inch ultrahigh-resolution tube 


Now... 
262 Square Inches 


eeeeeeeeeeeene eoeevevreeeeeeeeeeeeeeeneeeeee 


of information 
in 5; square Inch! 


eeereve eevee eeerreeeererereeeeeeeeee 


New CBS-Hytron ultrahigh-resolution tubes, for example, can com- 
press into 0.047 square inch all the detail on a 21-inch picture tube 
screen. This is twice the resolution previously attainable .. . 
resolution far beyond the capabilities of the unaided human eye and 


12 CBS-HYTRON UHR TUBES IN PRODUCTION - ae habteod h luti f mod 
These tubes offer a choice of four resolution levels . . . three screen sizes . . . and three modern printing. And the closest yet to the resolution of modern 
screen phosphor characteristics. They are even more rugged and dependable than standard photographic film. 
oscilloscope tubes. And they can be supplied with interchangeable yoke, focus coil and video 


driver stage to achieve maximum resolution. Check the table for summary data. Write for 


complete technical Bulletin E-330 and information regarding your particular application. MANY APPLICATIONS NOW POSSIBLE Many new and advanced 
applications become practical in strip radar « photo reconnaissance 


¢ visual indication « photo reproduction + information transfer 


RESOLUTION SPECTRAL PERSISTENCE vibes : 
TIME ¢ industrial and medical closed circuit TV + remote data pick-up 


TYPE 
NUMBER (Lines per Inch) COLOR 


e information conversion « etc. 
3AVP5 1500 Blue Very Short 
3AVP11 1000 Blue Short 

500 Near UV Very Short 
2000 Blue Very Short 
1500 Blue Very Short 


1000 Blue Short = 
500 Near UV Very Short $ ij e % 

2000 Blue . 

° 

. 


More reliable products through 
Advanced-Engineering 


1500 Blue Very Short 
1000 Blue Short 

500 Near UV Very Short 
2000 Blue Very Short 


Very Short 
® 


CBS-HYTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 


eeeeereeeeeeeseeeeeeeeeee 


eeeeveveveveeeoeoeer eevee eeeeeeeeeeeeeeeeeeeee 
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INSTRUMENTS 


FOR PRECISION CIRCUIT ANALYSIS 


Proved in every type of serv- 
ice, these quality instruments 
are used by experts for FCC 
‘‘proof-of-performance”’ tests 
and supplied as original equip- 
ment with many broadcast 
station installations. 


MODEL 404 
LINEAR DETECTOR 


RF detection and audio 
bridging circuits. 

40 db pad adjusts in 10 db 
steps. 

400 kc to 30 mc range with 
20-30 volt RF carrier. 

Fiat frequency response 
from 20 to 50,000 cycles. 
Approx. 1 db insertion loss. 
Impedance as rides 
transformer approx. 6,00 
ohms; with ito onene 
input, approx. 10 ohms. 


MODEL 200 AUDIO OSCILLATOR 


© Frequency Range: 30 to 30,000 cycles 
¢ Frequency Response. Better than 
+1 db. 30 to 15,000 cycles with 500 

ohm load. 

© Stability: Better than 1%. 

© Calibration: +3.0% of scale reading. 

° yong Output: 10 volts into 500 ohm 
oad. 


* Distortion: Less than .2% at 5 volts 
output. 


MODEL 300 FREQUENCY METER 


© Frequency Range: 0 to 30,000 cycles 
in 6 ranges. 

© Sensitivity: 0.25 volts minimum input 

@ Wave Form: Operates on any wave 
form with peak ratios of less than 
8 to 1. 

© Calibration. When referenced against 
60 cycle line frequency, all other 
frequencies will fall within 5% 


.. & Williamson, Ine. 


MODEL 400 DISTORTION METER 


ig ogg Range: Fundamentals from 
0 to 15,000 cycles. Measures Har- 

ae to 45,000 cycles. 

Sensitivity: .3 volts minimum input 

required for noise and distortion 

measurements. 

Calibration: Distortion measurements 

Voltage measurements: 

- 5% of full scale at 1000 cycles. 

Residual Distortion: 05%—30—15,000 

cycles. 

Residual Noise: .025% or less. 


MODEL 600 DIP METER 


Covers 1.75 to 260 mc in 5 bands. 
Monitoring jack & B+ OFF switch. 


Shaped for use in hard-to-get-at 
places. 


Sturdy, color coded, plug-in coils. 
Adjustable, 500 microamp meter. 


Beaver Dam Road, Bristol, Penna. 


Specialists in Designing and building eguipm 


Letters 


to the Editor 


(Continued from page 46) 


that they are of the same order of 
magnitude as given by you. 

I would like to keep in touch with 
you on this subject. The following 
two questions appear to be of im- 
mediate importance: 

What is being done to make indus- 
try test on a more realistic basis? 

What are the spurious responses at 
other than room temperatures? 


H. G. Lenz 
Project Engineer 
Bendix Radio, Div. of 
Bendix Aviation Corp. 
Baltimore 4, Md. 


"“Wire—In Electronics" 


Editor, ELECTRONIC INDUSTRIES: 

This is to request a reprint of the 
article “Wire—In the Electronic In- 
dustry” which appeared in the De- 
cember, 1958, issue of ELECTRONIC 
INDUSTRIES. 

It was with great pleasure that I 
read this article since this informa- 
tion is coming more and more to the 
attention of the design engineer and 
usually has to be procured from vol- 
umes of spec material. 

D. A. Wilson 
Design Engineer 
Bendix-Pacific Division 
Bendix Aviation Corporation 
North Hollywood, Calif. 


R.C.A. to Build Missile 
Plant in Van Nuys, Calif. 


R.C.A. will establish a major 
missile and radar center at Van 
Nuys, California. The new faci!- 
ity, located on a 50-acre tract in 
the San Fernando Valley, 15 mi. 
NW of Los Angeles, is scheduled 
for partial occupancy by late sum- 
mer. The location was chosen be- 
cause of its proximity to other 
missile system manufacturers, 
airframe manufacturers, and mil- 
itary centers in the greater Los 
Angeles area. Initial projects for 
the new plant include missile 
check-out and launch, informatior. 
handling, and radar systems. 


Wisconsin Plant Space 


A new directory listing 381 in- 
dustrial buildings in Wisconsin 
available for sale or lease is being 
distributed by the Wisconsin Di- 


ent to operating specifications vision of Industrial and Port De- 


velopment, Governor’s Office, Mad- 


B&W also design and manufacture filters for: ANTENNAS« RADIO INTERFERENCE* RADIO RANGE UHF and VHF . on : 
ison 2, Wisconsin. 


es well os mony special types designed to performance specifications. Available to commercial or military standards. 
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Inside ESC: Number Two 


ESC DELAY LINES are 
CUSTOM-BUILT, CUSTOM-CHECKED! 


At ESC, America’s leading producer of custom-built delay 
lines, the challenge of perfection is renewed with every proto- 
type assignment. Each delay line must meet precise, individ- 
ual specs...each is painstakingly built under close engineering 
supervision...each is rigorously custom-checked against 
specially devised test standards. 

In addition, complete and definitive laboratory reports— 
which include submitted electrical requirements, photo-oscillo- 


grams (which indicate input and output pulse shape and out- 
put rise-time), the test equipment used and an evaluation of 
the electrical characteristics are submitted with all prototypes. 

This is the way ESC custom-builds and custom-checks 
every unit. Backed by exciting new developments at ESC’s 
research laboratories, these facilities insure a steady flow of 
custom-built delay lines for the most stringent requirements 
of military and commercial applications. 


WRITE TODAY FOR COMPLETE TECHNICAL DATA. 


Cc oO be ad @ Be AT { oO re 534 Bergen Boulevard, Palisades Park, New Jersey 
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THREE KLEIN PLIERS 


to make electrical wiring easier 


Here are three newly engineered Klein Pliers which will solve diffi- 
cult problems in the wiring of electronic assemblies. Catalog 101-A 
describes these and scores of other pliers in the complete Klein 
line. If you wire electronic assemblies, write for a copy. 


ALL-PURPOSE ELECTRONIC PLIER 
Patent pending 


Shear blade cuts flush and holds clipped 
end of wire 

Requires no sharpening; will cut hard or 
soft wire. Smooth, continuous action pre- 
vents shock which may damage resistors. 
For bare wire up to 18 gauge. 

No. 260-6—length 6%” 

No. 260-6C—with coil spring that holds 
jaws open 

NEEDLE-NOSE PLIER Potent pending 
Similar to No. 260-6 but nose has been 
slimmed down to permit use in confined 
areas. 

No. 261-6—length 6%” 

No. 261-6C—with coil spring to hokd jaws 


| Mathias ma KLEIN en & Sons 


ETT: McCORMICK ROAD + CHICAGO 45, CTE 


LONG-NOSE PLIER—KNIFE AT TIP 
Pat. No. 2,848,724 


Jaws behind blade hold clipped wire 
end firmly 

A shear-cutting plier that will cut hard or 
soft wire. Blade is at the tip of the plier. 
Supplied with coil spring to keep jaws 
apart. 

No. 208-6PC—length 6%” 


Write for 

Catalog 101-A, 

which shows the 
complete line of Klein 
Pliers, including 20 pliers 
recently developed. 


Personals 
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William R. Fraser has been ap- 
pointed to the newly-established posi- 
tion of Consulting Engineer—Product 
Design, for engineering and designing 
of complex broadcast transmitters in 
the General Electric Co.’s Technical 
Products Dept. 


August F. Jones has been promoted 
to Chief Engineer of the Cuban Tele- 
phone Co., Havana, Cuba, an operat- 
ing company of the International Tel- 
ephone and Telegraph Corp. 


Donald Kirk is now Senior Staff 
Engineer - Communications Engineer- 
ing, at Philco Corp.’s Government and 
Industrial Div. He was formerly Di- 
rector of Engineering for the Jerrold 
Electronics Corp. 


Ernest E. Thornton has been ap- 
pointed Sales Engineer for Ling Elec- 
tronics, Inc., Calif. He was formerly 
Supervisor of Technical Training at 
Northrop Aircraft, Inc. 


E. Thornton 


David V. Orr has been appointed 
Chief Engineer of B&H Instrument 
Co., Inc., Ft. Worth. He was for- 
merly Assistant Project Engineer 
with Temco Aircraft Corp. 


J. F. Hinchey is now Field En- 
gineering Manager for Burroughs 
Corp.’s ElectroData Div.; J. F. Kal- 
bach is now Associate Director of En- 
gineering, and R. W. Anderson is 
Manager of Quality Assurance. 


Walter J. Albersheim, formerly of 
Bell Telephone Labs., has joined the 
staff of Spencer - Kennedy Laborato- 
ries, Inc., Boston, as Chief Engineer. 


George G. Crewson, Jr., is now Field 
Engineer at General Controls Co., In- 
dustrial Controls Div. He was for- 
merly Advisor to Pakistan’s Indus- 
trial Productivity Centre in the Min- 
istry of Industries. 


Kenneth A. Zimmerman is now En- 
gineer in Charge of Research and De- 
velopment at Hamner Electronics Co., 
N. J. He was formerly with Applied 
Science Corp. of Princeton. 
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MICROWAVE TEST EQUIPMENT 
WAVEGUIDE ASSEMBLIES 


PRECISION CALIBRATED ATTENUATORS 
8 units cover 2.60 to 40.0 Kmc/Sec 
-5 to 40.0 de range at + 0.2 db accuracy 
Rugged design - broadband operation - 
low VSWR 


CALIBRATED - 
SHIELDED 
ATTENUATORS 
611 — 8.2 to 12.4 
Kmc/Sec 
711 —— 12.4 to 18.0 
Kmc/Sec 

- .3 to 35 db 
1.15 Max VSWR 


WAVEGUIDE ADJUSTABLE SHORTS 


Non-contacting shorts — micrometer or knob 
adjustments — non backlash. 
Type 661 8.2 to 12.4 Kmc/Sec 


MICROWAVE NOISE SOURCES 


Waveguide tube mounts and power sources 
provide direct reading noise measurements 
2.6 to 40.0 Kmc/Sec. 


2200-8-DR 
18.0 to 26.5 Kmc/Sec 


Precision Test 
Instruments 
2600 to 90,000 MCS. 


A complete line of test instru- 
ments . . . precision built... 
rugged in design . . . easy to 
operate and maintain .. . for 
laboratory or field use 
versatile. Dependability and 
low cost are achieved by the 
latest volume production tech- 
niques. A 90 page catalog 
available upon request de- 
scribes over 600 instruments 
and presents photos, electrical 
and mechanical data, charts, 
curves and engineering infor- 
mation. 


WULLLNE. 


ATTENUATORS 
SLOTTED LINES 
WAVEGUIDE COUPLERS 
TERMINATIONS 
FREQUENCY METERS 
PHASE SHIFTERS 
DETECTOR MOUNTS 
PRECISION TUNERS 


SHIELDED LEVEL-SET 
VARIABLE ATTENUATOR 
8.2 to 12.4 Kmc/Sec 
.2 to 20.0 db Locking 


DETECTOR MOUNTS 
Broadband Crystal — Bolometer mounts fixed 
and tunable — non contacting shorts — R.F. 
chokes — twenty types cover all bands — 


ype 61 
8.2 to 12.4 Kmc/Sec 


STANDARD 
GAIN HORNS 


8 units cover 2.60 to 
40.0 Kmc/Sec — 15 db 
gain — 30° beam width 
— low VSWR rugged 
design — gold plated 
— calibrated 


SLOTTED SECTIONS 


Designed to provide 
maximum accuracy and 
sensitivity. Nine units 
cover 2.60 to 4004 
Kmc/Sec. 


Type 764 


Cavity Machined to Tolerance of .0005 ins. 
Cavity Brazed to Tolerance of + .001 


TYPICAL RIGID 
PRODUCTION SPECIFICATIONS 


CUSTOM MICROWAVE 
ASSEMBLIES 
Brass .. . Aluminum 
Magnesium 


Complete facilities for the de- 
sign, development and pro- 
duction of assemblies to the 
customer's special require- 
ments. Utilization of the most 
modern manufacturing tech- 
niques makes possible the low 


cost, high volume production 
of all Microwave assemblies 
including extremely complex 
units such as those pictured 
here. 


Angular + 0° 15’ 

Squareness and Parallelism .002 in. per in. 
Machined Dimensions + .002 in. 

Brazed Dimensions + .005 in. 

Surface Finish 

Pressure 15 PSI 

Material 6061-T6 Alum. Alloy 


)VAVELINE 


CALDWELL, NEW JERSEY 


Sales Engineering 
Representatives in 
all Principle Cities. 


Phone CApitol 6-9100 
TWX Caldwell, N. J. 703 
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TRANSFORMERS 
for 
APPLICATIONS 
UP TO 


350°C 


Engineering ‘“‘know how” and 
manufacturing facilities are avail- 
able at Acme Electric to produce 
prototypes or production runs of 
transformers that must function 
with operating temperatures up 


to 350°C. 


T-36127 

Weight: 14 ounces. VA: 47.8 
50°C rise, 125°C ambient 

12 KV test @ 30,000 feet 


T-34894 

Weight: 260 grams VA: 26.4 
30°C rise, 125°C ambient 
6.2 KV test @ 30,000 feet 


T-34671 

Weight: 4% Ibs. VA: 705 
165°C rise, 125°C ambient 
12 KV test @ 30,000 feet 


y 
Onks 


T-36196 

Weight: 235 grams. VA: 32 
31°C rise, 125°C ambient 
5.2 KV test @ 30,000 feet 


ACME ~via CORPORATION 


894 WATER STREET 


CUBA, NEW YORK 


West Coast Plant: 12822 anaes AVE., HAWTHORNE, CALIF. 


PO 3254 
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COVERING THE SHOW 


Telecopter, of KTLA-Los Angeles, transmits picture and sound 
while flying over the Chicago skyline during the recent National 
Association of Broadcasters Show. It was a feature of the GE exhibit. 


$12 Million Worth of Equipment 


More than $12,000,000 worth of radio and tele- 
vision broadcasting equipment, including three com- 
pletely equipped color television studios, was exhibited 
at the 37th Annual Convention of the National Asso- 
ciation of Broadcasters in the Conrad Hilton Hotel. 

It was the largest exhibition of broadcasting equip- 
ment ever held at an NAB convention, and probably 
the largest ever held anywhere. 

The emphasis in many exhibits was on the use of 
transistors and other semi-conductor parts to reduce 
drastically the size and power requirements of radio 
and television broadcasting equipment. 

Two firms featured television studio lighting equip- 
ment controlled by silicon resistors. 


NAB Membership at Record High 


The National Association of Broadcasters an- 
nounced that all three membership categories—AM 
radio, FM radio and television—have reached new 
record highs. 

William Carlisle, NAB manager of station rela- 
tions, gave the following current membership totals: 
AM Radio—1,515; FM Radio—424; Television—337. 


Trees Stop UHF Signal 


Howard Head, consulting engineer to the , Asso- 
ciation of Maximum Service Telecasters, reported to 
that Association’s members on a study his organiza- 
tion had made of the effect of trees on the strength 
of a television signal. 

Trees standing in the way of a broadcast tele- 
vision signal can reduce the effectiveness of the UHF 
signal by as much as a factor of 10.1 or more. Even 
the shadows cast by trees can lessen the signal, 
Mr. Head stated. 

Tests leading to the conclusion were conducted at 
Salisbury, Md., by Mr. Head and his colleagues in a 
special MST project, with data subsequently sul)mitted 
to the Television Allocations Study Organization 
for analysis and report to the Federal Communica- 
tions Commission. ; 
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—from SYLVANIA 


SARONG CATHODE 


The Sylvania Sarong Cathode—A Nei: 


Sylvania Sarong Cathodes pave the way 


to new performance standards 


for present and future tube types 


Out of the advanced research laboratories of 
Sylvania’s Electron Tube Division comes a revolu- 
tionary innovation in cathode coating, Sylvania 
Sarong. Sylvania scientists and engineers have suc- 
ceeded in transforming conventional cathode coat- 
ing intoa thin uniform film that is precision-wrapped 
and securely bonded around each cathode sleeve. 

Now in use in nearly one million Sylvania tubes, 
it is already contributing to a new efficiency in 
electron tube performance. It promises to open the 
way to new tube designs that will outperform 
many of today’s advanced devices. First tubes to 
incorporate the Sarong Cathode are a number of 
Sylvania Tuner Types. 


New Cathode Uniformity 
Sylvania Sarong insures that every cathode will be 


coated uniformly and precisely because its thick- 
ness, texture, length and weight are pre-controlled 
before application. The thickness of Sylvania 
Sarong coating is held to tolerances five times 
closer than conventional sprayed coatings. This 
new superiority in coating uniformity has already 
contributed to a reduction in cathode-grid shorts 
and intermittent short circuits. 


Reduced Noise 
The uniformity of Sylvania Sarong coating makes 
it possible to obtain an over-all uniformity in spac- 
ing between cathode and grid never before achieved 

in mass produced electron tubes. 
Preliminary tests indicate that this results in an 
improved noise figure of up to 0.6 db for TV. It also 
contributes to more uniform and higher levels of 


Here are some of the ways Sarong 


@e@e@e 
> » 4 


1. Uniform coating thickness of 
Sylvania Sarong Cathode means more 
uniform plate current, higher and more 
uniform levels of Gm and reduced noise 


2. Sharp even edge and greater uni- 
formity of Sarong coating virtually elim- 
inates the possibility of end-leakage and 
contributes to better cut-off 


nv 
Pd 


Photomicrograph comparison of a conventional cathode, 
left, and Sylvania’s Sarong Cathode in operation shows its 


Gm and also to a more uniform plate current. 

Because Sarong coating can be held to much 
closer tolerances, new tube designs incorporating 
more closely spaced elements become possible . . 
opening the way to standards of tube performance 
never before achieved. 


More Uniform Emission 


The even distribution and smooth texture of 
Sylvania Sarong assures a new uniformity in cath- 
ode emission. The possibility of hot spots is virtually 
eliminated. Preliminary tests have already shown 
that Sarong Cathodes have pulse emission charac- 
teristics some 10°% greater than conventional cath- 
odes. Interface impedance due to poor coating 
adherence has also been improved, promoting bet- 
ter electron flow. 


superior coating uniformity contributing to better emis- 
sion and more uniform heat distribution 


Better Cut-Off 
Because Sylvania Sarong results in a more uniform 
surface and a more clearly defined coating, sharper 
cut-off characteristics and better control are 
achieved. The Sarong coating also eliminates the 
possibility of coating particles adhering inside the 
cathode sleeve. 


Improved Temperature 
Distribution 
All of the physical properties of Sylvania Sarong 
coating contribute to a new uniformity in cathode 
temperature. This contributes to noise reduction 
and better over-all performance throughout life. 
It enables the tube to tolerate a wider range of 
operating conditions, such as varying heater volt- 
ages, without great changes in emission. 


Cathodes contribute to better tube performance 


3. Better diameter control with 
Sarong coating makes a closer 
spaced tube structure possible with 
higher Gm, more gain 


4. More uniform heat distribution is possible 
with Sylvania Sarong Cathodes. Hot spots are 
virtually eliminated and the life and over-all 
performance of the tube is improved 


Wl 


5. Sylvania Sarong Cathode 
coating makes possible a new 
uniformity of cathode emission 
from tube to tube 


Other New 
Sylvania 
Developments 


cae aI 
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Type 18FX6— Type 32ETS — Type 18FW6— Type 36AM3 — Type 18FY6— 
Dual control miniature semi- Miniature beam Miniature semi-remote Miniature half-wave Miniature high mu 
remote cut-off pentode power pentode cut-off pentode rectifier triode double diode 


New 100 ma All American Five 


Radio set designers can now secure all of the per- 
formance advantages of the famous All American 
Five design with lower heater power and reduced 
heat dissipation. This opens the way to substantial 


and 36AM3. The function of each type corresponds 
directly in order to the standard All American Five 
types 12BA6, 12BE6, 12AV6, 50C5 and 35W4. 


The new 100 ma All American Five tube comple- 


economies in set components without a sacrifice 
of over-all set quality. 


ment is already being designed into the sets of one 
major radio manufacturer. Contact your Sylvania 
representative now for full information on the new 
types or write Sylvania directly. 


The Sylvania 100 ma All American Five includes 
the following types: 18F X6, 18FW6, 18F Y6, 832ET5 


New Spiral Accelerator C-R-T 


Now ready for production at Sylvania’s Industrial and 
Military C-R-T Department is one of the new high- 
quality cathode-ray tubes—the Spiral Accelerator. De- 
signed for high-quality scope applications the advanced 
tube sets a new standard for high linearity and superior 
resolution. This is achieved through the spiral design 
that gives a smoother voltage gradient from deflection 
plates to screen. 

Sylvania stands ready to produce Spiral Accelerator 
types to fit your specific needs. Contact your Sylvania 
representative or write Sylvania directly. We will wel- 
come the opportunity to discuss your special cathode- 
ray tube requirements with you. 

New Sylvania Spiral Accelerator C-R-T 


SYLVANIA ELEctTRIC Propucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada: P. O. Box 1190, Station “‘O”, 
Montreal 9. 


LIGHTING * TELEVISION ELECTRONICS PHOTOGRAPHY CHEMISTRY- METALLURGY 


Next month 


TRANSISTOR AMPLIFIERS FOR TV RECEIVERS 


The next move for transistors is into the TV receiver field. Using drift transistors, such as the 2N247, a 3- 
stage video amplifier has been designed which more than fulfills the video requirements of a large picture 
tube. 


THE DAYTON "AIRBORNE ELECTRONICS" CONFERENCE 


Over the past few years we have seen more and more of the defense dollars going into electronic guidance 
and control systems, for missiles and aircraft. In step with this growth has been the increasing impor- 
tance of the National Airborne Electronics Conference, meeting this year in Dayton on May 4, 5 and 6. 
Here is a review of what visitors can expect to see and hear. 


DYNAMIC RELIABILITY PLANNING 


Determining the reliability of systems is the most significant problem of the electronic industry. Due to 
the variations in component characteristics and stability, it is dangerous to go by average values or 
ratings. Component application must consider the dynamic limits of parameters and stresses. 


THERMAL STRESSES ON KLYSTRON WINDOWS 


The power output of klystrons is limited by heating of the output cavity windows, but the exact cause 
has not previously been determined. This new study separately evaluates the effects of secondary electron 
bombardment and dielectric losses at frequencies below 2,000 MC. 


Plus all our other regular departments 


Our regular editorial departments are designed to pro- El Totals, Snapshots of the Electronic Industries, El Inter- 
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COMING SOON:— 


"1959 Microwave Power Tube Chart''—The move magnetrons, and the family of wave tubes, travel- 
into the upper frequency bands has been made ing wave and backward wave. This feature will 
possible by the very considerable improvements and include all the technical specifications, with intro- 
new designs in microwave tubes. Over 800 tubes ductory information to guide the engineer in eval- 
are now available covering the microwave spec- uating each parameter. 

trum, including the long-established klystrons and 
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Manager-Engineering, 
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HE popular notion that transistors will undoubt- 

edly replace vacuum tubes in the near future 
has received a lot of publicity, due in part to the 
natural enthusiasm and optimism of the many new 
firms designing and manufacturing semiconductor 
devices. There is, of course, no doubt that transis- 
tors will take over some of the application areas 
previously served by tubes, and that there will be 
some grey areas where either tubes or transistors 
will serve equally well, but the fact is that there are 
many, many fields where tubes are, and will con- 
tinue to be, superior. 

The advantages and disadvan- 
tages of each device, under the 
wide variety of operating condi- 
tions and circuit requirements, 
should govern the choice for a par- 
ticular application, and the follow- 
ing discussion is intended to bring 
out those which are pertinent to 
such an analysis. 

The purpose of this discussion is 
to present briefly a few extracts 
from the available data, and R. E. Moe 
list references giving more complete information, to 
allow a realistic assessment of performance and 
reliability factors of interest to the designer of elec- 
tronic equipment. 

Broadly speaking, electronic equipment breaks 
down into two groups—entertainment, including 
radio and TV, on the one hand, and industrial and 
military on the other. The first may be disposed of 
at this time by the statement that cost will continue 
to be the governing factor dictating the use of 
tubes, except in the personal portable field, and the 
output stages of car radios. 
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TUBES or 


In the industrial and military fields where cost is 
less of a factor, the relative performance and reli- 
ability factors must be examined more critically. 

The following points have been chosen as prime 
factors that should guide the designer’s choice, de- 
pending of course on his equipment specification 
requirements: 

1. Power input (efficiency). 
. Ambient or hot spot temperature. 
. Upper frequency limit. 
. Noise figure. 
. High voltage requirement. 
High power output requirement. 
. Spread of characteristics and tolerances. 
. Combination and multiple units. 
. Nuclear radiation. 

10. Reliability. 

11. Physical size and weight. 

Let us see how tubes and transistors compare on 
each of these counts. 


ow re 
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Power Requirements 
If available power input is limited, and high 
power output is not a prime requirement, transistors 


Ed: It has become commonplace in the trade to hear reports of 
over-transistorization — transistors being used where their 
inherent weaknesses put them at a disadvantage. This has 
been particularly true in military gear where the practice 
is doubly serious because the price is paid in terms of re- 
liability. We do not pretend to know where the fault lies. It is 
enough to say that these mistakes are being made. We hope 
that this article will provide a fresh basis on which design 
engineers and those specifying electronic equipment can 
intelligently answer for themselves the question—tubes or 
transistors? 
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The development of transistors has now reached a stage where we 
can say that certain inherent obstacles to further development exist. 
Frequency range, ambient temperature, high-voltage applications, 
nuclear radiation—these requirements will limit transistor use well into 
the foreseeable future. It is time to spell out just where transistors 
can be expected to do the job best and where tubes should be used. 


TRANSISTORS ? 


are the logical choice. For example, in hearing aids, 
personal portable radios, or even space satellites, 
which are supplied by battery power, the low drain 
and high efficiency of these devices are the prime 
factors. On the other hand, if the equipment is to 
be AC operated, these factors are of little conse- 
quence, and other considerations may well favor 
tubes over transistors. For example, fixed station 
receivers and transmitters, or multiple PA systems, 
should be simpler and more economical using tubes. 
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Ambient Temperature 


Owing to the inherent nature of 
semiconductors, their characteris- 
tics are far more sensitive to 
changes in temperature than are 
tubes, so that germanium and to a 
lesser extent silicon units show 
considerable variation in param- 
eters with changes in temperature, 
and reach a limiting capability 
around 100°C and 200°C junction 
temperature, respectively. Tubes, 
on the other hand, can operate well 
above 200°C bulb temperature in 
the glass types, and over 400°C in 
ceramic, with practically no change 
in characteristics. Thus the use of 
transistors under varying ambient 
conditions requires a great deal of 
attention to temperature compensa- 
tion elements and feed-back cir- 
cuits, where in most cases these 
precautions are unnecessary when 
using tubes. (For the 2N176, I,, is 
specified at a maximum of 3.0 ma 
at 25°C and 30 volts, and a maxi- 
mum of 15.0 ma at 90°C junction 
temperature and 30 volts.) In fact, 
the serious degradation in perform- 
ance of transistors with increasing 
temperature may well make their 
use uneconomical because of the 
low gain per stage, or limited out- 
put available at the high end of the 
operating temperature range, well 
before the advertised temperature 
limit is reached. 


cas ee a 
fundamental conflict 
between barrier 
thickness, area and 
carrier mobility, 
versus, Capacitance, 
gain and power han- 
dling ability (heat 
dissipation) with in- 
creasing frequency.” 
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Tubes or Transistors 
(Concluded) 


There is also the need for precautionary measures 
when soldering transistor leads, to prevent over- 
heating the junction and damaging it permanently. 

To quote Captain W. I. Bull: ? “Presently the tem- 
perature requirements for components range from 
—65° to +-200°C. Guided missile and Mach 2-plus 
manned aircraft may require components capable of 
providing reliable operation in ambients of 250° to 
over 500°C. The goal for the development of an 
entire line of high temperature, 500°C component 
parts, is 1965. In view of the temperature limita- 
tions of germanium and silicon transistors, new semi- 
conductor materials will have to be investigated 
(and this means “developed, perfected, and reduced 
to practical manufacture.”—ed.), and device devel- 


“Because of the inherently better insulation afforded by 
vacuum devices it is expected that tubes will be more 
reliable for high-voltage applications for some time to come.” 


opment programs must be initiated on the most 
promising materials if the military’s high-tempera- 
ture part objective is to be met. 


Frequency 

With presently available constructions and tech- 
niques, transistors become increasingly difficult and 
expensive to build for operation above 500 KC. Re- 
finements, of course, are being introduced, but there 
is a fundamental conflict between barrier thickness, 
area, and carrier mobility, versus capacitance, gain 
and power handling ability (heat dissipation) with 
increasing frequency. Tubes, of course, have this 
to some extent owing to transit-time effects and 
interelectrode capacitance loading, but to a much 
smaller extent. Even the most optimistic predic- 
tions by transistor manufacturers provide little hope 
that they will take over present VHF and UHF tube 
applications (from 100 to 1,000 MC) in the foresee- 
able future, unless other considerations than cost 
and gain govern the choice. As an example, some 
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mobile communications equipment are now being 
transistorized. There are very few transistor types 
registered for this kind of operation, and none with 
approved military specs. 

Also, several set manufacturers have produced 
experimental samples of transistorized portable TV 
receivers, but they will admit that it was necessary 
to exercise a great deal of selection to find the right 
kind of transistor to perform several of the more 
critical functions, and that would certainly not be 
practical at this time. 

Noise 

Although relatively free of microphonics and vari- 
able leakage path noise contributions, transistors 
have an inherently higher random noise output than 
tubes, when considered on a noise power basis 
(KTAf). Thus transistors may well be chosen for 
low level stages of audio pre-amplifiers to eliminate 
microphonics and hum, but be unsuitable for wide- 
band IF or RF amplifiers in radar or television, 
where a noise figure approaching the theoretical 
minimum is a prime requirement. The ceramic 7077 
is quite a bit better than the best transistor for 
ultra-low frequency flicker noise. 

High Voltage 

Because of the inherently better insulation af- 
forded by vacuum devices, it is expected that tubes 
for high-voltage applications, both diodes and multi- 
element, will be simpler, more economical and more 
reliable than semiconductors for some time to come. 
Such things as high-voltage sweep tubes, rectifiers, 
and dampers for supplying 20 kv to television pic- 
ture tubes or radar indicator scopes will be difficult 
to displace, unless some more efficient methods are 
found which can tolerate the lower breakdown volt- 
age limitations of semiconductors. 

Another aspect of this same weakness is the in- 
ability of transistors to withstand power supply 
transients as experienced in aircraft generator sys- 
tems, which have been found to vary between —25 
and +80 volts on a 28-volt DC system,*® or diode 
breakdown when using a continuity meter to check 
out a circuit, inadvertently applying excess reverse 
voltage to the semiconducting element. In fact, the 
elaborate protective devices necessary in the former 
case make such applications of dubious value. 

To quote a Collins Radio author,? “In summary, 
it can be said that transistors and other semicon- 
ductor devices can be successfully used in environ- 
ments exhibiting the hazard of extreme positive and 
negative voltage transients if proper design tech- 
niques are used. It must be recognized that protec- 
tion of equipment from transients, especially that 
using power transistors, represents some sacrifice 
in required space (size or parts density), efficiency 
(power dissipation and box temperature), equip- 
ment), equipment cost (cost of added components 
and cooling system), and to a lesser degree, weight. 
As the state of the art in the use of transistors is 
still relatively young, more desirable protection sys- 
tems or higher voltage transistors may be developed 
in the future. Until then, we must either eliminate 
the transient from the primary power source or else 
accept the additional components of the protective 
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“The properties of 
semiconductors are 
more difficult to 
control in production 

resulting in a 
much wider spread 
of prduct character- 
istics,” 


systems. The reduction of primary power transients 
would undoubtedly improve the reliability of other 
components in airborne equipments.” 


High Power 

Because of the elaborate measures necessary to 
cool the junction of a power transistor, and the rela- 
tively expensive components necessary to filter and 
regulate a low-voltage, high-current supply, vacuum 
tube power amplifiers will probably continue to have 
an economic advantage for some time to come. A 
modifying factor here, however, is introduced by 
the possibility of eliminating the output transformer 
in the case of low impedance loads such as the voice 
coil of a loud-speaker, allowing this saving to bal- 
ance out the difference noted above. The choice 
then rests on a companion characteristic, linearity, 
which is easier to achieve with tubes than with 
transistors. 

In addition to the fact that linear characteristics 
are easier to achieve with tubes, transistors have 
the added difficulty of variable input and output 
impedance from small to large signals, making driv- 
ing and matching difficult, and adding to the dis- 
tortion. 


Spread and Control of Characteristics 
At the present time, the properties of semicon- 
ductors are more difficult to control in production 
than those of tubes, resulting in a much wider 
spread of product characteristics. In most cases, 
this spread is too wide for any one intended appli- 
sation, requiring the selection and labeling of sev- 
eral different portions of the overall product falling 
into various groupings for gain, breakdown voltage, 
etc. This has produced a tremendous multiplicity 
of type numbers (over 700, not counting experimen- 
tal), with various combinations of these proper- 
ties, and, depending on the yield in each area, widely 
varying costs. Some of this variation will undoubt- 
edly be reduced by further manufacturing refine- 
ments, but some of it may be inherent in the nature 
of the device, because of the sensitivity of the semi- 
conducting material to extremely minute amounts 
of contamination. As a result, where spread of char- 
acteristics, or close tolerances, or the ability to 
turn out a uniform product over an extended period 
is a prime consideration, tubes should continue to 
be superior. 
For example, the custom is to release a quantity 
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of type numbers for transistors made with a given 
physical arrangement, and test them to identical 
limits and characteristics, except for one critical 
parameter. In other words, it is impossible to con- 
trol this latter characteristic, so it must be accom- 
plished by selection. For instance, the following 
groups of types are identical except for Alpha cutoff 
frequency! 
2N444 — 0.5 me 2N519 0.5 
2N445 — 2.0 me 2N520 3.0 
2N446 — 5.0 me 2N521 8.0 
2N447 — 9.0 me 2N522 — 15.0 
2N523 — 21.0 
This is obviously a serious obstacle to standardiza- 
tion. 
For further evidence, the following news item is 
of interest: 


Transistor Preferred Circuits 
National Bureau of Standards program to develop 
preferred transistor circuits, similar to preferred 
tube circuits developed earlier, has run into a snag 
because of extremely wide variability of character- 
istics in transistors. Whereas transconductance of 
a group of Mil-standard tubes normally varies only 
+10°, corresponding important characteristics of 
transistors, such as short-circuit current gain, may 
vary 200% or more.” 
Also, examination of the few MIL specifications 
available for transistors will reveal that they con- 
trol only a very few characteristics, and these to 
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very much looser AQL values than the correspond- 
ing tube characteristics. By contrast, MIL specifi- 
cations for tubes now represent an extremely good 
guarantee of reliability over a 1,000-hr. period. 
The really basic consideration here is admirably 
outlined and explained by Marshall Pease, Associate 
Editor of The Microwave Journal, September-Octo- 
ber 1958 issue, in an article entitled “On the Virtues 
of Separability—Tubes vs. Intrinsic Devices.” ® 
While the entire article is well worth reading, the 
main point is that in intrinsic devices, the various 
factors such as frequency, power density, coherence 
of electron flow, and some elements of circuitry are 
functions of sub-microscopic or ionic arrangements, 
and so inter-related as to be essentially uncontrolla- 
ble. On the other hand, tube structures separate the 
beam forming, power producing, and frequency con- 
trol functions far better, and give far more flexibility 
to the circuit designer. 
Multiple-Unit Devices 


As a corollary to the above difference in product 
control and variability, it is easy to see that tubes 
will continue to have an economic advantage in 
multi-function units, such as twin triodes or triode- 
pentodes, where such combinations in transistors 
would not prove practical. For example, if the yield 
of a particular tube element, when tested to the 
allowable customer limits, were 90%, the yield of 
a two-unit tube with random variations in each ele- 
ment would be 0.9 x 0.9, or 81%. Contrast this with 
present transistor yields in any one spread of char- 
acteristic limits of around 25°, and a twin-unit 
yield would become 0.25 x 0.25, or about 6%! 


Nuclear Radiation 

The available unclassified data show transistors 
to be definitely vulnerable to high energy gamma 
radiation, which does not affect tubes to any mea- 
surable degree. For thermal and fast neutrons, the 
various reports indicate that for equal dosage, glass 
tubes will last about 100 times as long, and ceramic 
tubes about 1,000 times as long as a transistor. To 
quote an ASTM report: ® 

“The results that have been obtained in the pre- 
liminary phase of this program can be summarized 
as follows: 

“1. Thermal neutrons are not a major contribut- 
ing factor to the deterioration of semiconductor de- 
vices: 

“2. For the integrated doses used, gamma radia- 
tion causes surface damage which results in changes 
in leakage currents. Partial recovery may occur 
when the device is removed from the radiation field. 

“3. Fast neutrons appear to cause bulk changes 
in materials. 


Table 1 
COMPONENT FAILURE RATES 
Failures/1,000 Hrs./Component 
Capacitors 


Ceramic 
Mica 
Paper 
Tantalytic 
Chopper, Mechanicai 
Coils, Small RF, IF Transformers, etc..... 
Connectors 
Crystals 
Oscillator 
Rectifier 
Diodes 
Germanium 
Silicon 
Filter, Line 


Potentiometers 
Pulse Forming Network 
Relays 
Resistors 
Carbon Composition 
Carbon Deposited 
Wire Wound 
Solenoid 


Thermistor 

Transformer 
High Voltage and Power 
Low Voltage 

Transistor 

Tubes, Receiving 

Variac 


“4. In reactor irradiations, silicon rectifying de- 
vices which deteriorate will probably fail in the 
forward direction with increases in forward resis- 
tance and break-point voltage. For the integrated 
doses used, germanium devices generally suffer major 
damage in the reverse direction only. 

“5. For most applications, silicon diodes and rec- 
tifiers tested could probably be used to 10'* nv,t, 
and the silicon and germanium transistors irradi- 
ated could probably withstand 5 x 10!) nv,.t under 
the conditions of test. These limits are considerably 
below the limits that would be caused if radiation 
damage on the bulk materials above is considered. 
The basic processes of semiconductor devices are 
probably disturbed by the presence of the radiation 
field, causing the radiation resistance of the devices 
tested to be considerably lower than would be ex- 
pected by considering the basic properties of the 
semiconductor materials.” 

An examination of another voluminous study, an 
Admiral Report, reveals this same ratio: “The 
6L6WGB beam power, the 5639 subminiature video 
amplifier, the 5840 subminiature pentode, the 5670 
miniature twin triode, and the 5876 subminiature 
UHF survived the irradiation, but had control grid 
currents in excess of the maximum specification. ... 
The 6112 subminiature twin triode, and the 5751 
miniature triode all survived the CP-5 experiment.” 
From Admiral Report No. 8, Phase 1, July, 1957.) 
The interesting point, however, is that the transistor 
tolerance limit is about equal to the human tolerance 
limit, and that tubes are relatively una‘fected at 


ELECTRONIC INDUSTRIES + April 1959 


this dosage. This means that while it may be pos- 
sible to evacuate personnel and protect them from 
an atomic explosion, it would be highly impractical 
to bury or shelter all electronic equipment, and if 
the equipment was expected to survive in operating 
condition, it better use tubes. 

It is interesting to note that the U.S. Army Signal 
Corps has become concerned about this and other 
tactical aspects of the use of transistors in the de- 
sign of military gear, including missiles, and is 
publishing a comparison of its own, entitled “A Re- 
port of the Current Status and Future Trends in 
Electronic Tube and Transistor Electronics.” 

Additional material may be found in “Radiation 
Effects in Semiconductor Devices,” and “Effects of 
Gamma Radiation on Transistor parameters.” * 

Reliability 

In terms of survival under equivalent operating 
conditions, there is practically no information com- 
paring tubes and transistors directly, except for 
some studies by Bell Laboratories on some of their 
own early types. These indicate comparable figures 
for their best tubes and best transistors, under prac- 
tically ideal operating conditions, or around 0.03% 
per 1,000 hours. Other less accurate figures in mili- 
tary gear have given about 0.1% per 1,000 hours 
for both. 

As a practical matter, voluminous specifications, 
both manufacturers’ and military, are available 
which guarantee a “floor” under allowable failure 
rates of tubes, and a very good probability that 
most lots will give better than 99% survival at 1,000 
hours under maximum rated conditions, whereas 
such survival specifications and documented data 
are completely lacking for transistors. This is not 
to say that transistors do not have a very high 
potential reliability, possibly somewhat better than 
that of tubes, but that prediction, control, and sta- 
tistical evidence of consistent survival under com- 
parable environmental conditions are not yet avail- 
able, and will probably take ten years to accumulate. 
This will render impossible any calculations of sys- 
tem reliability or the value of such provisions as 
multiple channel redundancy. 

A typical list of failure rates of components in a 
number of military equipments is shown in Table I 
in the appendix, where both tubes and transistors 
have been used in various portions of the equipment, 
as well as germanium and silicon diodes. It will be 
noted that in this particular set of data, the tubes 
and transistors came out about even at 1.0% per 
thousand hours. It should be noted, however, that 
in general it takes three or four times as many 
transistors to perform the same functions as cur- 
rently available military tube types, because of their 
lower gain-bandwidth factor and single-unit limita- 
tions, so that it would appear that the over-all equip- 
ment reliability using tubes is still about three to 
four times as good. 

In fact, one example of comparable designs of a 
servo-amplifier required only eight tubes in the 
original prototype, but wound up with forty transis- 
tors in the redesigned version! Obviously, it will 
take a considerable improvement in the reliability 
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of transistors to make up for this initial handicap. 

There is one further feature of transistors, which, 
although greatly improved in the last two years 
since the original papers in the aforementioned 
Transistor Reliability Symposium, is nevertheless a 
serious and disturbing factor, and that is shelf life. 
There is, of course, the effect of storage at high 
temperatures, which shows definite deterioration at 
85°C for germanium,’ and also the effect of small 
amounts of contaminants inside the sealed enclosure 
affecting the surface condition of the germanium 
crystal.” As sealing, exhaust, and gettering tech- 
niques approach that of vacuum tubes, this effect 
will undoubtedly be reduced, but the inherently 
greater sensitivity of the resistivity of the semicon- 
ducting surface to extremely minute amounts of con- 
taminants is a problem which is not, fortunately, 
found in tubes. 


Physical Size 


Transistors have an obvious advantage over tubes 
on both of these counts, except for ceramic tubes, 
but the unit itself is not the whole story. In the 
case of power transistors, the heat sink and radiator 
must be many times the size of the transistor, and 
may well be larger than a tube of the same output 
rating, since the junction temperature must be kept 
much lower than that of the tube envelope. Simi- 
larly, in large installations involving many thousand 
units, the air conditioning may have to be just as 
large for transistors, in spite of their lower power 
consumption, since the allowable rise cannot be as 
great. Heat flow and thermal calculations are fairly 
long and involved, so it is impossible to generalize, 
but this hidden factor must be borne in mind when 
considering tubes vs. transistors from this stand- 
point. 


ber paper was presented at the AIEE Winter Meeting, Feb. 
959. 
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Production of this rugged tube—the Nuvistor—is expected in 1960. 


RCA Nuvistor 


HE “Nuvistor” is a tube design based on a new 

concept developed by the RCA Electron Tube 
Division. This concept makes possible thimble-size, 
more reliable and efficient, higher-performance, and 
more rugged electron tubes particularly suited for 
highly mechanized production. 

The new design is a breakthrough in the effort to 
reduce the size and power drain, and to increase the 
performance and reliability of electron tubes. 

The name of the new tube design is based on the 
words “nueva” and “vista” meaning “new” and 
“prospect.” Hence, new look or Nuvistor. 


A microscope aids in inserting inner assem- 
bly into the metal case. 


The 
Thimble 
Tubes 


Currently included in the developmental program 
are a small-signal triode, a small-signal tetrode, and 
a beam power tube. 


Applications 

It is expected that tubes of the Nuvistor design 

will be useful in TV sets, communications receivers, 

high-speed data-processing equipment, compact elec- 

tronic equipment for jets, guided missiles, and mili- 

tary vehicles, as well as numerous other industrial 
and entertainment applications. 


Construction Features 

Construction of the Nuvistor starts with a strong 

ceramic base-wafer which serves as a platform. An 
(Continued on page 96) 


The model parts and assembly jig are approximately 10 times larger than actual size. 


GE 7077 


TINY ceramic tube manufactured by General Elec- 
tric and now, hurtling through space in the Pio- 
neer IV sun satellite, has made possible the longest 
point-to-point radio communication in history—an 
important “first” in space exploration. 

The tube, a receiving type 7077 a half inch long 
and a half inch in diameter is being used as a trans- 
mitting tube with an output of 200 mw at 960.05 Mc. 
This higher frequency, as compared with the previ- 
ously-used transistor transmitting frequencies of 108 
MC, permits more accurate tracking. 

The Pioneer IV radio signals apparently are con- 
tinuing beyond the distance of those transmitted by 
the recent Soviet sun satellite, and thus have literally 
set a “universe record.” 


UHF Amplifier 

The continued extension of many services into the 
UHF region of the spectrum has increased the need 
for tubes that will produce usable gain as UHF ampli- 
fiers under a wide variety of environmental condi- 
tions. The many and varied requirements of present- 
day UHF service necessitate tube designs that differ 
radically from the conventional. 

The 7077, a military tube intended primarily for 
UHF grounded-grid amplifier service, is a triode hav- 
ing features that make it particularly well suited for 
use where a high level of performance is required 
under severe environmental conditions. 

The dual requirements of low noise and high power 
gain are probably the most important imposed on UHF 
amplifier tubes. The lowest possible noise figure is 
required so that the equipment will exhibit a signal- 
to-noise ratio sufficiently high to ensure that the per- 
formance is not limited by the noise inherent in the 
low-level stages, when detecting weak signals. High 
power gain is required to prevent the noise contrib- 
uted by succeeding stages from being a determining 
factor in the over-all noise level of the equipment. 
High gain in the input stage also reduces the number 
of stages needed to attain the required over-all-gain. 

Good UHF performance requires that a tube have 
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This type of ceramic tube was used in the Pioneer IV sun satellite. 


extremely low interelectrode-capacitances and _ pro- 
visions for incorporation of the tube elements in a 
circuit with connecting leads of minimum inductance. 
These requirements dictate a small physical size for 
the tube. Dielectric losses are accentuated at ultra- 
high frequencies, and the materials chosen for tube 
construction must be those that hold these losses at 
acceptably small values. 

While not unique to UHF operation, many present- 
day applications subject tubes to severe environmen- 
tal conditions beyond the capabilities of conventional 
tubes. Long life with little degradation of electrical 
characteristics has also become increasingly impor- 
tant. Special materials and construction techniques 
are needed to cope with these problems. 


Construction 

The 7077 is designed and manufactured to meet all 

of the foregoing requirements. It is of small size and 

is rugged in construction; alternate rings of metal 

and ceramic are brazed together into a solid unit, 
(Continued on page 97) 


(Left) Plate characteristic curves of the ceramic GE 7077. 
(Below) Average characteristics for E, — 250 v. shown on p. 97 
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Design knowledge is valuable 

not only to the instrument manufacturer but also to the user. 
Only with this information can a buyer be sure 

that he is purchasing equipment 

best suited for his purpose. 

Presented here are complete design criteria. 


Chief Test Engineer 


Development Engineer 


Polarad Electronics Corp. 
43-20 34th St. 
Long Island City 1, N. Y. 


SPECTRUM analyzer visually presents the spectra A sawtooth waveform from the sweep generator 
of signals applied to its input terminals on a causes the local oscillator to be swept between two 
cathode ray tube (CRT). The power distribution of frequency limits in a linear manner. This corre- 
a signal as a function of frequency therefore ap- sponds to frequency modulation. 
pears on the screen of the analyzer. Fig. 1 is the The swept local oscillator output is heterodyned in 
basic block diagram of a spectrum analyzer. the mixer with the signal being analyzed. The latter 
has already passed through several 
stages of frequency conversion and 
amplification. The mixer output will 
ae oun equal the frequency differences be- 
pomiend sai sores tween the components of the con- 
verted r-f signal and the local 
oscillator output. 
The narrow band amplifier am- 
retat DETECTOR plifies only that part of the signal 
eee which falls in its pass band at any 
time. It may be compared to a 
window, past which the spectrum 
is being swept. Only a small part 
Fig. 1: Some of these func- S.A a... of the spectrum is allowed through 
tions must be variable if the an- at any time. 
alyzer is to be multi-purposed. After passing through the i-f 
amplifier, the signal is detected 
and then amplified by the video 
amplifier to a level suitable for 
application to the vertical deflec- 
CATHODE tion plates of the CRT. 
sp tiieses Part of the output of the sweep 
generator is applied to the hori- 
zontal plates and sweeps the signal 


LOCAL 
OSCILLATOR 
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across the screen, causing the power spectrum to 
appear. 

Design criteria for spectrum analyzers are gov- 
erned by the applications for which the instruments 
are to be used. If a spectrum analyzer is to serve 
more than one purpose, it is often desirable to make 
certain characteristics variable. 


Local Oscillators 


The first local oscillator should be tunable through- 
out the range of the r-f signals to be observed. The 
range of frequency sweep should cover the principal 
region of the spectrum. For a rectangular pulse, at 
least three or four zeros should be visible on either 
side of the center lobe. 


Broadband |-F Amplifier 


Center Frequency 


One of the most important considerations in the 
design of a spectrum analyzer is the center frequency 
of the broadband i-f amplifier, f; The spectrum 
analyzer can be regarded simply as a superhetero- 
dyne receiver. Since there is no selectivity in the 
tuning circuit, undesired image response must be 
kept off the screen by using a sufficiently high inter- 
mediate frequency. This can be seen by referring to 
Fig. 2. 

The center frequencies of the two images are spaced 
apart by twice the intermediate frequency. Each side 
lobe covers a frequency range of 1/t where ¢ is the 
pulse length, and the center lobe covers a frequency 
of 2/z. Therefore, the fourth side lobe of one image 
spectrum will overlap the third side lobe of the 
other, when 2f; is equal to 8/7 or when f; equals 4/c. 

To maintain a separation of 6 side lobes between 
the two center lobes the intermediate frequency must 
be chosen so that 


4 
fi = (1) 


Tmin 


where 7,,;, is the shortest pulse the analyzer will be 
required to handle. This separation of center lobes 
is sufficient to produce a distinct image. 

A superheterodyne receiver is sensitive to more 
than two image frequencies. In using a spectrum 
analyzer, these higher order images may appear on 
the CRT screen. Although they are of much lower 
amplitude than the first-order images, they may be 
observed when a CW signal of large amplitude is 
present. Frequently they cause inadequate separation 
of image spectra and considerable confusion. 


Bandwidth 


The bandwidth necessary for the wide band i-f 
amplifier depends on the purpose for which the spec- 
trum analyzer is to be used. Because of its narrow 
spectrum, a single CW signal does not require broad- 
band i-f amplification. However, if it is desired to 
compare two CW signals, the amplifier response must 
be flat over a range wide enough to cover both signals. 
This need arises quite often when comparing an in- 
coming signal with the output of a local oscillator. 

The spectrum of a single-tone amplitude modu- 
lated signal can be shown to consist of the original 
carrier frequency plus a pair of side frequencies, one 
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ANALYZER SCREEN 


IMAGE 
NO.! 


af 

i 
a 
pian Ae med 
Fig. 2: Appearance of spectra when center frequency is 4/5. 
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fc 
Fig. 3: A sine wave, amplitude modulated by 3 tone signals. 
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Fig. 4: Spectrum of a single tone frequency modulated signal. 


above and one below the carrier. The frequency dif- 
ference between the carrier and either side band is 
equal to the modulating frequency, which is the fre- 
quency of the envelope of the modulated signal. 

If the modulating wave is complex, each frequency 
component in the modulating wave contributes a pair 
of side frequencies to the spectrum. These side fre- 
quencies are located equidistantly on each side of the 
carrier, and are spaced away from the carrier by the 
frequency of the modulating wave being considered. 

The spectrum of a sine wave amplitude-modulated 
by 3 single tone signals is shown in Fig. 3. The wide 
band i-f amplifier must have a bandwidth wide 
enough to accommodate a signal with a frequency 
range twice as great as the frequency of the modu- 
lating component with the highest frequency, in this 
case the signal of frequency f,,;. 

The width of the spectrum of a frequency modu- 
lated signal is infinite. However, only those com- 
ponents with amplitudes 1% or more of the amplitude 
of the unmodulated carrier contribute significantly to 
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Spectrum Analyzer (Concluded) 


the spectrum. This reduces the width of the spec- 
trum to a workable value. 

Fig. 4 shows the spectrum of a typical frequency 
modulated wave. The components of the spectrum are 
separated by an amount equal to the frequency of the 
modulating signal, f,,. The symbol Af represents the 
maximum frequency change occurring in the modu- 
lated wave. 

A modulation index, m,, is defined as the ratio of 
the maximum frequency deviation to the modulating 
frequency. Therefore, 


Fig. 5: A pulse- 
modulated wave with 
adequate __ resolution 
of envelope but not 
of PRF lines. 


Fig. 6: A pulse - 
modulated wave with 
adequate _ resolution 
of envelope but poor 
definition due to ex- 
cessively high sweep 
frequency. 


Fig. 7: Spectrum 
analyzer display of 
a continuous wave 
signal. 


The larger the value of m,, the wider the significant 
part of the spectrum of the frequency modulated 
wave. This spectrum width determines the band- 
width of the wide band amplifier when a spectrum 
analyzer is to be used for the analysis of a frequency 
modulated signal. 

If the analyzer is to resolve pulses into their various 
frequency components, the pulse with the widest 
spectrum will determine the minimum permissible 
bandwidth of the wide band amplifier. This corre- 
sponds to the narrowest pulse to be examined. The 
frequency response must be level over a wide enough 
range to allow linear amplification over the significant 
portion of the spectrum. 


Swept Local Oscillator 


The swept local oscillator should be tunable over 
the entire frequency range of signals to be analyzed. 
The range of frequency sweeps must cover the prin- 
cipal part of the spectrum. For a rectangular pulse, 
at least 2 or 3 lobes on either side of the main lobe 
should appear on the CRT screen. 

The sweep width, in cps, is referred to as the dis- 
persion of the spectrum analyzer. As dispersion is 
increased, a greater part of the spectrum appears on 
the analyzer screen. 

Sweep Rate Choice 

The pattern on the CRT screen is a series of verti- 
cal lines, referred to as PRF lines, the envelope of 
which corresponds to the spectrum of the applied 


Fig. 8: Plot of the loss in sensitivity due to the sweep rate. 
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signal. Each line on the screen is produced by an 
r-f pulse. These lines should not be confused with 
the actual spectral lines of a non-continuous spectrum. 

For adequate outlining of the spectrum on the 
screen, 50 lines should appear between the third 
minima on the screen. Figs. 5 and 6 show analyzer 
displays with varying detail. 

If f, represents the sweep frequency in cycles (or 
sweeps) per second, and f, represents the repetition 
rate of the r-f pulse in pulses per second, the number 
of pulses per sweep cycle, N, is expressed by 


N =fe/fe° 3) 
Letting b represent the sweep length on the analyzer 
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screen, the separation between pulses, S,, is then 
given by the relationship 


S, = b/N = df./f, (4) 


where S,, has the same units as b. 

Eq. (4) shows that the lowest pulse repetition rate 
sets the upper limit for the sweep frequency to obtain 
an adequate number of lines in the spectrum display. 
The spectrum will appear emptier as the sweep fre- 
quency is increased. 

The spectral display is independent of the form 
of the sweep voltage. A linear sawtooth is chosen 
because it provides equal spacing between lines in 
the display and also because the return trace, which 
is blanked from the screen, is of short duration. 


CW Signal Use 

A CW signal produces a trace on the spectrum 
analyzer screen as shown in Fig. 7. If the sweep 
speed of the analyzer is very low, the trace is a plot 
of the band-pass characteristic of the narrow band 
i-f amplifier. This may be explained as follows: Only 
one line exists in the spectrum of a CW signal. 
Heterodyning this single line with the swept wave 
from the swept local oscillator again results in a one 
line spectrum. Now, however, this line is being swept 
in frequency with time. Delivering this signal to 
the narrow band amplifier is equivalent to applying a 
signal of constant amplitude to the amplifier and 
varying its frequency. Plotting the output would 
result in the frequency response curve of the amplifier. 


Fig. 9: Resolving power loss related to the sweep rate. 
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T= SWEEP TIME IN SECONDS 
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Since the plot on the screen of the CRT is nothing 
more than the amplitude vs. frequency output of the 
narrow band amplifier, it is the frequency response 
curve or band pass characteristic of the amplifier. If 
the sweep is rapid, the response of the tuned circuits 
may be too slow to allow the swept input to fully 
charge and discharge the amplifier circuit, and ampli- 
tude becomes a function of sweep rate. As the sweep 
rate is increased, the pip becomes reduced in ampli- 
tude and widened out. 

We introduce the term resolving power, R, to 
represent the ability of the narrow band amplifier to 
produce a distinct and sharp response at a given 
sweep frequency. R is taken to be the displayed width 


ELECTRONIC INDUSTRIES + April 1959 


Fig. 10: Spectrum 
analyzer display of 
single tone amplitude 
modulated signal. 


Fig. 11: Similar to 
the signal in Fig. 10 
except for course 
resolution. 


of the CW pip at the 3 db points. This is illustrated 
in Fig. 7. Thus, if the pip is 25 Kc wide at the 3 db 
points, the resolution, R, is said to be 25 kc. Two 
pips of equal amplitude and separated in frequency 
by R as so defined would barely be distinguishable 
from each other on the screen. 

Both the resolving power and the sensitivity of the 
analyzer are degraded when the sweep rate is in- 
creased, due to the limited response time of the tuned 
circuits. 

The loss of sensitivity due to the sweep rate is 
given by 

a, = [1 + 0.195 (F/T B?)? |-"4 (5) 
where, B = 3 db bandwidth of the narrow band i-f amplifier 
in CPS, 
= sweep width (dispersion) in cps, and 
= sweep time interval in seconds. Thus, /’/T is the 


sweep rate in cps per second. 


The loss in resolving power due to the sweep rate 

is given by 
R/B = [1 + 0.195 (F/TB?)? |? = 1/(as)? (6) 

R/B may be interpreted as the apparent bandwidth 
of the spectrum analyzer when sweeping, relative to 
the steady-state bandwidth. 

Eqs. (5) and (6) are plotted in Figs. 8 and 9, 
respectively. 

A spectrum analyzer having an i-f bandwidth of 
5 KC and displaying 25 mc at a sweep frequency of 
20 cps would have a loss in sensitivity, due to scan- 
ning, of 9.5 db, while the resolution, R, would be 
44 kc. To obtain a resolution substantially equal 
to the i-f bandwidth, the dispersion would have to 
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the spectrum. This reduces the width of the spec- 
trum to a workable value. 

Fig. 4 shows the spectrum of a typical frequency 
modulated wave. The components of the spectrum are 
separated by an amount equal to the frequency of the 
modulating signal, f,,. The symbol Af represents the 
maximum frequency change occurring in the modu- 
lated wave. 

A modulation index, m,, is defined as the ratio of 
the maximum frequency deviation to the modulating 
frequency. Therefore, 


Fig. 5: A pulse- 
modulated wave with 
adequate resolution 
of envelope but not 
of PRF lines. 


Fig. 6: A pulse - 
modulated wave with 
adequate resolution 
of envelope but poor 
definition due to ex- 
cessively high sweep 
frequency. 


Fig. 7: Spectrum 
analyzer display of 
a continuous wave 
signal. 


The larger the value of m,, the wider the significant 
part of the spectrum of the frequency modulated 
wave. This spectrum width determines the band- 
width of the wide band amplifier when a spectrum 
analyzer is to be used for the analysis of a frequency 
modulated signal. 

If the analyzer is to resolve pulses into their various 
frequency components, the pulse with the widest 
spectrum will determine the minimum permissible 
bandwidth of the wide band amplifier. This corre- 
sponds to the narrowest pulse to be examined. The 
frequency response must be level over a wide enough 
range to allow linear amplification over the significant 
portion of the spectrum. 


Swept Local Oscillator 

The swept local oscillator should be tunable over 
the entire frequency range of signals to be analyzed. 
The range of frequency sweeps must cover the prin- 
cipal part of the spectrum. For a rectangular pulse, 
at least 2 or 3 lobes on either side of the main lobe 
should appear on the CRT screen. 

The sweep width, in cps, is referred to as the dis- 
persion of the spectrum analyzer. As dispersion is 
increased, a greater part of the spectrum appears on 
the analyzer screen. 

Sweep Rate Choice 

The pattern on the CRT screen is a series of verti- 
cal lines, referred to as PRF lines, the envelope of 
which corresponds to the spectrum of the applied 


Fig. 8: Plot of the loss in sensitivity due to the sweep rate. 
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signal. Each line on the screen is produced by an 
r-f pulse. These lines should not be confused with 
the actual spectral lines of a non-continuous spectrum. 

For adequate outlining of the spectrum on the 
screen, 50 lines should appear between the third 
minima on the screen. Figs. 5 and 6 show analyzer 
displays with varying detail. 

If f, represents the sweep frequency in cycles (or 
sweeps) per second, and f, represents the repetition 
rate of the r-f pulse in pulses per second, the number 
of pulses per sweep cycle, N, is expressed by 

N =f-/fa- 3) 

Letting b represent the sweep length on the analyzer 


ELECTRONIC INDUSTRIES + April 1959 


screen, the separation between pulses, S,, is then 


given by the relationship 


p? 


S, = b/N = bf./f, (4) 
where §S,, has the same units as b. 

Eq. (4) shows that the lowest pulse repetition rate 
sets the upper limit for the sweep frequency to obtain 
an adequate number of lines in the spectrum display. 
The spectrum will appear emptier as the sweep fre- 
quency is increased. 

The spectral display is independent of the form 
of the sweep voltage. A linear sawtooth is chosen 
because it provides equal spacing between lines in 
the display and also because the return trace, which 
is blanked from the screen, is of short duration. 


CW Signal Use 

A CW signal produces a trace on the spectrum 
analyzer screen as shown in Fig. 7. If the sweep 
speed of the analyzer is very low, the trace is a plot 
of the band-pass characteristic of the narrow band 
i-f amplifier. This may be explained as follows: Only 
one line exists in the spectrum of a CW signal. 
Heterodyning this single line with the swept wave 
from the swept local oscillator again results in a one 
line spectrum. Now, however, this line is being swept 
in frequency with time. Delivering this signal to 
the narrow band amplifier is equivalent to applying a 
signal of constant amplitude to the amplifier and 
varying its frequency. Plotting the output would 


result in the frequency response curve of the amplifier. 


Fig. 9: Resolving power loss related to the sweep rate. 
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Since the plot on the screen of the CRT is nothing 
more than the amplitude vs. frequency output of the 
narrow band amplifier, it is the frequency response 
curve or band pass characteristic of the amplifier. If 
the sweep is rapid, the response of the tuned circuits 
may be too slow to allow the swept input to fully 
charge and discharge the amplifier circuit, and ampli- 
tude becomes a function of sweep rate. As the sweep 
rate is increased, the pip becomes reduced in ampli- 
tude and widened out. 

We introduce the term resolving power, R, to 
represent the ability of the narrow band amplifier to 
produce a distinct and sharp response at a given 
sweep frequency. R is taken to be the displayed width 
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Fig. 10: Spectrum 
analyzer display of 
single tone amplitude 
modulated signal. 


Fig. 11: Similar to 
the signal in Fig. 10 
except for course 
resolution. 


of the CW pip at the 3 db points. This is illustrated 
in Fig. 7. Thus, if the pip is 25 kc wide at the 3 db 
points, the resolution, R, is said to be 25 kc. Two 
pips of equal amplitude and separated in frequency 
by R as so defined would barely be distinguishable 
from each other on the screen. 

Both the resolving power and the sensitivity of the 
analyzer are degraded when the sweep rate is in- 
creased, due to the limited response time of the tuned 
circuits. 

The loss of sensitivity due to the sweep rate is 
given by 

a, = [1 + 0.195 (F/T B?)? |"4 (5) 
where, B = 3 db bandwidth of the narrow band i-f amplifier 
in CPs, 
= sweep width (dispersion) in cps, and 
sweep time interval in seconds. Thus, F/T is the 
sweep rate in cps per second. 

The loss in resolving power due to the sweep rate 

is given by 
R/B = [1 + 0.195 (F/TB*)? J"? = 1/(a,)? (6) 

R/B may be interpreted as the apparent bandwidth 
of the spectrum analyzer when sweeping, relative to 
the steady-state bandwidth. 

Eqs. (5) and (6) are plotted in Figs. 8 and 9, 
respectively. 

A spectrum analyzer having an i-f bandwidth of 
5 Kc and displaying 25 Mc at a sweep frequency of 
20 cPS would have a loss in sensitivity, due to scan- 
ning, of 9.5 db, while the resolution, R, would be 
44 kc. To obtain a resolution substantially equal 
to the i-f bandwidth, the dispersion would have to 
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be reduced to below approximately 300 Kc in this 
example. The sensitivity would then be, for all prac- 
tical purposes, equal to the zero-sweep-rate value. 


Bandwidth Choice 


Amplitude Modulated Signal 

The resolution of a spectrum analyzer, and there- 
fore the bandwidth of the narrow band i-f amplifier, 
is effective regardless of the type of signal being 
analyzed. A typical spectrum analyzer display of a 
single amplitude modulated signal is shown in Fig. 10. 

To separate adjacent signals of equal amplitude the 
frequency differences between these signals must be 
at least equal to the analyzer resolution. For un- 
equal signals, the frequency difference must be greater 
due to the tendency of the large pips to mask the 
adjacent smaller ones. Thus, the lowest modulating 
frequency which can be discerned by observation of 
the pair of side bands adjacent to the carrier is 
somewhat higher than R. 

The lines in the spectrum of an amplitude modu- 
lated wave are separated by an amount equal to the 
frequency of the modulating signal. Hence, a spec- 
trum analyzer with an i-f bandwidth of, say 25 KC, 
would not be suitable for the detailed analysis of a 
voice modulated signal. 

However, such a signal might still be identified as 
being amplitude modulated by the serrated appear- 
ance of the carrier pip on the analyzer screen, as illus- 
trated in Fig. 11. If the resolution is extremely coarse 
compared to the width of the side bands, the signal 
will appear as a pip fixed in position and bobbing up 
and down in amplitude. 


Frequency Modulated Signal 


For frequency modulation, it is apparent that for 
proper display of the side-band structure the spec- 
trum analyzer should have a resolution good enough 
to separate adjacent side-bands. Since these side- 
bands are generally of unequal amplitude the analyzer 
resolution should be smaller than the lowest modu- 
lating frequency. 

The lines on the spectrum of a frequency modu- 
lated wave are separated by an amount equal to the 
frequency of the modulating signal. If the spectrum 
analyzer resolution is so coarse as to include all of 
the significant side frequencies of the modulated 
signal, the display appears as a single pip, constant 
in amplitude and shifting back and forth in frequency. 


Pulse Modulated Signal 


Recall that the center frequency of the wide band 
i-f amplifier is determined by the minimum pulse 


Fig. 12: Effect of 
varying the band - 
width of a narrow 
band amplifier. 


length. The maximum pulse length determines the 
bandwidth of the narrow band i-f amplifier. 

The width of the main lobe of the spectrum of a 
pulsed signal is equal to 2/7, where < is the pulse 
width. Bandwidth varies inversely with pulse length. 
Therefore the greater the pulse length the smaller the 
width of the spectrum of the pulse, and the smaller 
the width of the main lobe. For adequate resolution, 
the bandwidth must be narrow compared to the width 
of the main lobe, 2/7. It has been found that no 
difference exists between the display on the anaiyzer 
screen and the actual spectrum if the following rela- 
tionship is satisfied: 


Br<0.1 (7) 


where B is the bandwidth of the narrow band i-f 
amplifier and z is the pulse length. Fig. 12 shows the 
effect of varying Br. It can be seen that the first 
effect as Br increases is that the minima are no 
longer zero. 

Theoretically, an infinitely small bandwidth would 
be ideal. However, in actual circuits a smaller band- 
width is accompanied by instability of the local oscil- 
lators in the spectrum analyzer and of any CW signal 
which is to be analyzed. 

When analyzing a pulsed signal, a loss of sensitiv- 
ity occurs if the bandwidth is not wide enough to 
accommodate the pulse. The variation in sensitivity 
is 


(8) 
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and the variation in power sensitivity is 

B = o@ = (9 7? B)/4 (9) 
Fig. 13 is a plot of the loss of sensitivity as a func- 
tion of Br. 


Another reason for maximizing bandwidth is given 
in the next section. 


Incidental Frequency Modulation 

In operating a spectrum analyzer, it is unavoidable 
that undesired frequency modulation will distort the 
signal. The FM may arise either in the swept local 
oscillator or in the tuning stages of the analyzer. 

As the sweep frequency of the analyzer is in- 
creased, the amplitude and form of the output signal 
becomes dependent on the sweep rate. This is the re- 
sult of the limited response time of the r-f and video 
amplifiers. The amplitude of a CW signal is observed 
to decrease as sweep speed is increased. 

If there is incidental FM present it will cause the 
amplitude of the output signal to fluctuate violently, 
even though the signal level is much greater than the 
level of the noise. This effect is most noticeable when 
the analyzer is used for CW analysis, in which in- 
stance amplitude measurement is made exceedingly 
difficult. 

The results of incidental FM may be minimized by 
either decreasing the sweep speed or increasing the 
narrow band i-f amplifier bandwidth. The second 
method is preferred because it reduces the require- 
ments for frequency stability. The bandwidth is 
therefore kept as wide as possible. 


Fig. 13: Sensitivity loss as a function of signal pulse width and bandwidth of analyzer. 


Video Amplifier Bandwidth 

After passing through the i-f system, the signal 
is detected and fed to the video amplifier. The func- 
tion of the video amplifier is to amplify the spike to 
a level suitable for application to the vertical deflec- 
tion plates of the CRT. The bandwidth of the video 
amplifier should therefore be great enough so that 
the rise time of the spike will not be seriously de- 
graded. Referring to Fig. 7, the time duration of 
the spike between the 3 db points may be taken as 


W = RT/F (10) 


where: 
W = time deviation of the spike between the 3 db points, 
R = resolving power of the analyzer, 
F = sweep width (dispersion), and 
T = sweep time. 

To simplify matters, let us assume that the rise 
time of the spike is equal to W/2. Making use of the 
fact that the rise time of a Gaussian amplifier is 
given by 

tr, = 0.5/B = RT /2F 11 
where B is the 3 db bandwidth, we obtain, for the 
minimum allowable bandwidth of the video amplifier, 

B = 0.5/r, = F/RT (12) 

Thus in a spectrum analyzer having a 25 KC res- 
olution, with a maximum dispersion of 25 MC and a 
maximum frequency of 20 sweeps per second, the 
video amplifier bandwidth should be at least 20 KC. 


It is the i-f bandwidth and not 
the bandwidth of the video ampli- 


fier which determines the resolu- 


tion of the spectrum. All of the 


tT spectrum resolution has been ac- 


complished by the time the signal 
reaches the detector. 


The video amplifier should am- 


plify the transient signal without 


excessive loss in amplitude  be- 


cause of its bandwidth. Except 


for this, the characteristics of the 


video amplifier are of relatively 
little importance, since the exact 
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10° form of the transient is never ob- 
served. 


UTOMATIC measurement and con- considered 


possible only a few 


trol systems, made possible by 
advances in photoconductive cell 
technology are now being devel- 
oped in a wide range of applica- 
tions for both military and indus- 
trial use. From street lights to 
missiles, the tiny light sensitive 
cell is now promoting a greater 
flexibility of operation and wider 
range of automation than was 
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years ago. One of the photocon- 
ductive cell manufacturers, which 
is exclusively concerned with the 
development of this type of cell 
is the Clairex Corporation of 19 
West 26 Street, New York, N. Y. 

Scores of applications employ- 

(Continued on page 182) 


These new photoconductive cells are 
small, sensitive and low in cost. 
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Fig. 1: Test set-up was used to evaluate low-frequency absorbing materials. It involved use of a specially constructed parallel-plate line 


For R-F Measurements... 


Design and Build 


an Anechoic Chamber 


W hen radio wave measurements are made at outdoor sites, the re- 
flected energy causes measurements to be unreliable and weather 
conditions can be difficult on the engineers making tests. These 
problems are overcome by having your own anechoic chamber. 
Complete details for its design and construction are given. 


HERE has been a need for r-f anechoic chambers 

ever since electromagnetic wave measurements 
have been made. The most obvious use for such 
rooms is for evaluating systems such as antennas. 
Other uses include keeping undesirable fields within 
reasonable limits to minimize interference problems. 

When radio wave measurements are made at out- 
door sites, the energy reflected from the earth and 
nearby objects causes measurements to be unreliable. 
The data may be too difficult to repeat and agree- 
ment between different sites may be poor. Other dis- 
advantages of outdoor sites include work stoppages 
due to bad weather conditions and the necessity of 
subjecting the engineers to unpleasant working con- 
ditions. The recent development of low-frequency, 
broad-band absorbers has made it possible to make 
radiation tests indoors at frequencies as low as 50 MC. 


Chamber Requirements 
Several satisfactory chambers have been con- 
structed for use at frequencies above 400 mc.! The 


72 


By R. F. KOLAR 
Engineering Dept. 
Radio Corp. of America 
RCA Victor TV Div. 
Camden 8, New Jersey 


material used in these rooms reflects less than 2% 
of the normally incident energy at the frequencies 
for which it was designed. These high-frequency 
anechoic chambers provide data at least as reliable 
as outdoor sites. The new materials, which will be 
described, have similar electrical characteristics at 
frequencies as low as 50 McC and should be equally 
useful for measurements at these lower frequencies. 

A study of TV antennas and TV interference phe- 
nomena can be made in an anechoic chamber which 
cuts-off at 50 Mc since the low-frequency end of the 
TV spectrum is at 54 mc. Interference at frequencies 
below 50 Mc is usually conducted on the power line 
rather than radiated through space. Consequently, 
screened room techniques are used to measure the 
intensity of such conducted interference. 


Absorber Types 


There are two basic types of absorbers. One makes 
use of the resonance properties of certain systems 
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having relatively small thickness.2. They are useful 
where it is necessary to absorb energy only over a 
narrow band of frequencies. The other is the broad- 
band type which cannot depend upon resonance effects. 
These absorbers consist of a dissipative material 
matched to the impedance of free space in order to 
dissipate energy over a wide frequency range. The 
lossy material is usually suspended in a plastic or 
in mats of curled animal hair. The medium must be 
thick enough to absorb enough of the energy passing 
through it so that any reflected from the back sur- 
face will not return to the room through the front 
surface. The required thickness is about 0.3 i. 
This figure will vary slightly depending on the 
material. 

Impedance Matching: The material must provide a 
good impedance match to the space within the cham- 
ber to prevent energy from being reflected from the 
front surface of the absorber. The matching device 
must not be frequency-sensitive. When it is designed 
so it is effective at the lowest frequency to be used, 
it must continue to give a good match as the fre- 
quency is raised. It is well known that such a broad- 
band match between a transmission line and load 
can be obtained with a tapered-line section. 

The absorber can be tapered either geometrically 
or electrically. Electrical tapering is accomplished 
by varying the amount of loss with the depth, the 
heaviest loading being at the base of the absorber. It 
was found that the manufacturing problems asso- 
ciated with electrical tapering made such an absorber 
economically undesirable. 


A more satisfactory method of obtaining a match 
between the dissipative medium and the space within 
the chamber is to use a gradual transition such as a 
wedge, cone, or pyramid. This technique has been 
used extensively for waveguide terminations and to 
absorb sound waves.? 


A simple configuration should be used to keep man- 
ufacturing costs reasonable. The most economical 
tapered section is a wedge, since a 
rectangular block of absorbing ma- 
terial can be cut diagonally and the 
2 halves placed back to back to 
form a wedge without waste. A 
wedge is a good matching section 
so long as the electric vector is 
oriented normal to its edge. How- 
ever, if the radiating source is 
polarized parallel to the edge, the 
absorbing efficiency of the config- 
uration will be reduced apprecia- 
bly... If the polarization of the 
source is random or unknown, it is 
necessary to use a cone or a pyra- 
mid, neither of which is sensitive 
to polarization. 

Optimum Design: The optimum 
design for a hair-type absorber has 
a laminated base.* That is, the ab- 
sorber behind the matching sec- 
tion consists of several layers of 
material having varying electrical 
resistivity. This provides discon- 


tinuities between energy which is successively re- 
flected until it is absorbed. The optimum design is 
very critical and difficult to control during manufac- 
ture. A constant-density absorber is more economical 
and reliable; though it must be somewhat thicker 
than the optimum design. 


Measurements 

The effectiveness of microwave absorbers can be 
measured by using 2 horn antennas.! One is used for 
transmitting a beam toward the sample and the other 
for receiving the reflected energy. The energy re- 
flected is compared with that reflected from a metal 
sheet in order to determine the percent power re- 
flected. For normal incidence a single horn, which is 
well matched to a waveguide, can be used. The swr 
which is measured in the waveguide when an absorb- 
ing sample is placed before the horn, is a measure 
of the reflected energy. 

Slotted-Line Measurements: For frequencies as low 
as 50 MC, slotted-line measurements cannot be made 
conveniently because of the prohibitive size of the 
apparatus. Two measuring methods have been used 
to evaluate low-frequency absorbing materials. The 
first involves the use of the specially constructed 
slotted parallel-plate line shown in Fig. 1. The second 
makes use of a movable wall illuminated by a distance 
source. Although it was felt that the slotted line 
measurements were accurate, the possibility of some 
errors existed. Only a small sample could be mea- 
sured in the slotted line and it was possible that a 
large sample would perform quite differently. Further- 
more, at frequencies above 200 MC, excessive radia- 
tion from the line made the measurements unreliable. 
Therefore, no high-frequency data could be obtained 
from the line. Consequently, the wall shown in Fig. 2 
was built in order to verify the slotted-line measure- 
ments and to extend the upper-frequency limit of the 
data. 

Wall Tests: In order to make reliable tests on a 
wall, it is desirable to build the wall about one wave- 


Fig. 2: A wall section was constructed for testing purposes 


Anechoic Chamber (Continued) 


length square. Constructional and experimental prob- 
lems made it necessary to build a smaller structure. 
The completed wall was 12 ft square so that accurate 
data could be obtained only at frequencies above 80 
Mc. Fig. 3 compares slotted-line and wall data for a 
specific absorber. The circles are slotted-line mea- 
surements on 3 samples of the same material which 
was used on the wall. The solid curve represents mea- 
surements of the material mounted on the wall. There 
is good agreement between the 2 types of measure- 
ments at those frequencies where both can be con- 
sidered reliable, that is from 80 Mc to 200 Mc. There 
is no reason to expect the reflection coefficient to rise 
substantially at any higher frequency, provided the 
absorber does not present a surface discontinuity to 
the approaching wave front. The dashed curve shows 
the effect of removing 8 in. from the tips of the 
pyramids to make such a discontinuity. There is a 
slight rise in the reflection coefficient at the high 
frequencies. 

In view of the agreement between the slotted-line 
and free-space measurements, it is safe to conclude 
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Fig. 3: Comparison of slotted line and wall measurements 
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Fig. 4: Error in measured field in a room 2.5 wave- 
length cube vs. reflection coefficient of the walls 
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that the low-frequency slotted-line data are adequate 
for the design of an absorber so long as the following 
conditions are met. 
1. The sample should be oriented in the line in the 
same way it is to be mounted on the walls of the 
room. 
2. The absorber efficiency should be independent 
of the polarization or else the room should be used 
only where the signal is polarized for maximum 
absorber efficiency. The absorber configuration de- 
termines whether it is sensitive to polarization. 
3. Normal precautions for making accurate slotted- 
line measurements must be taken. 
4. The absorber should not present a surface dis- 
continuity which is an appreciable portion of a 
wavelength at any frequency to be used. 
Resistance Measurements: Resistivity measure- 
ments can be used as a guide in the manufacture of 
absorbing materials. These measurements are made 
by measuring the de resistance between two 1/16 in. 
diameter probes which penetrate the material to a 
depth of 154 in. The separation between the probes 
is 1144 in. Since these measurements are unreliable, 
they can only be used as a rough guide to the absorb- 
ing qualities of the material. The de resistance of 
typical hair-type absorbers is between 100 and 
200 ohms. 


Room Size 

At UHF and higher frequencies, a moderate size 
room may be many wavelengths on a side. At the 
lower frequencies a careful study of the minimum 
allowable room dimensions should be made to keep 
construction costs from becoming excessive. 

In calculations involving radiating systems, the 
terms of the electromagnetic field equations, which 
decrease more rapidly than the first power of the 
distance, are usually neglected. The transmitting and 
receiving antennas must be separated more than 1) 
to keep the error introduced by neglecting those 
higher-order terms below 1%.° 

From the above, it is obvious that the long dimen- 
sion of the room must be at least 1. In addition, 
imperfectly absorbing walls must be located at some 
distance from the antennas. The surface of the 
absorber should be at least }/2 from the center of 
a small antenna to prevent the wall from affecting its 
performance. If the separation between antennas is 
1), and the clear area around each antenna location 
is }/2, the inside dimensions of a chamber would 
be 1 xX 42 2) for small antennas. This means that 
the inside dimensions of a 50 Mc chamber should 
be about 20 x 20 40 feet. 

Other limitations may be imposed on the chamber 
by the characteristics of the systems to be evaluated. 
For example, large-aperture antennas must be sepa- 
rated at least 2D°/)?, where D is the largest aperture 
dimension and }) is the wavelength.® This separation 
is necessary in order to keep the phase variation 
across the aperture below })/16 while gain measure- 
ments are being made. If the room is to be used 
exclusively for tests where only a single antenna is 
within the enclosure, as for antenna impedance mea- 
surements, the chamber could be appreciably smaller. 
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Room Errors 

Even with walls which reflect only 2% of the inci- 
dent energy, the field within the room will exhibit 
variation from the free-space values. The magnitude 
of these variations will be greatest at frequencies 
where the reflection coefficient is greatest—that is, 
at the low-frequency end of the spectrum. The errors 
will also be a function of the room size. The varia- 
tions will decrease as the size of the room is in- 
creased, 

Fig. 4 is a curve showing the maximum deviation 
from free-space values to be found in a room 2.5) 
cube as a function of the reflection coefficient of 
the walls. The source was considered to be in the 
center of the room in computing values for this curve. 
The maximum error shown in this figure exists near 
a wall and will vary with the distance from the 
source. The curve is shown as a broken line above a 
value of the power reflection coefficient ¢? — 0.10 
since beyond this point the approximations used in 
its derivation are no longer accurate. When the 
reflection coefficient is greater than 0.10, the maxi- 
mum error to be found in the room will be at least 
as great as that shown by the broken line. 


Construction 

In order to realize maximum energy absorption in 
an anechoic chamber, it is necessary to give particular 
attention to the room corners, the doors, and the floor. 

Wall Shape: There has been considerable contro- 
versy regarding the proper wall shape for anechoic 
chambers. As early as 1936 attempts were made to 
eliminate standingwaves in acoustic reverberation 
chambers by constructing rooms of non-rectangular 
shape. There is, however, no convincing evidence that 
any advantage is to be gained by not using parallel 
walls. Therefore, this discussion will consider only 
rooms with rectangular walls. 

Exterior Material: When an EM wave impinges on 
the surface of the absorber, a portion is reflected 
back into the room, but most of it passes into the 
material. Dissipation takes place as the wave pene- 


trates the material. When it reaches the back sur- 
face of the absorber, a portion will be reflected back 
into the material and the rest will pass into the space 
outside if the room is not shielded. Most of the 
energy that is reflected from the back of the absorber 
will be dissipated before it can return to the chamber. 
The energy which goes into the space outside the 
chamber can interfere with outside experiments. 
Similarly, electromagnetic waves originating outside 
the room need only pass through the absorber once 
before entering the chamber. If the outside of the 
room is shielded, the interference problem is elimi- 
nated. Hence, it is advisable to shield the outside 
walls of the chamber. 
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Fig. 5: Construction of a room corner 


Room Corners: It is necessary to cover nearly all 
of the wall surfaces in an effective anechoic cham- 
ber. The corners of the room present a unique prob- 
lem where long, tapered sections are used. If one 
wall is completely covered with absorbing pyramids, 
those near the corner will prevent placing absorbers 
on the adjoining walls near the corner. The result is 
that substantial portions of the walls will be un- 
covered. 

If the pyramids on adjoining walls are offset by 
half the base dimension, the tips of the pyramids 
mounted on one wall can be sandwiched between those 
mounted on the adjacent wall. The use of short pyra- 
mids makes it possible to fill the space even nearer 
the corner, as shown in Fig. 5. The remaining space 
can be filled with pads of absorbing material. 

Filler Pads: Hair-type absorbers are well adapted 
for use as filler pads. They are easy to install since 
they can be forced into small openings without being 
damaged. A pad having relatively little dissipative 
material in it would offer little surface reflection, but 
a large amount of energy would pass through it, be 
reflected from the conducting wall, and returned to 
the room. 

A very high density pad, on the other hand, would 
absorb most of the energy which enters it, but the 
reflection at the air-material interface would be high. 
Therefore, an optimum pad for the available depth 
must be used. 

Optimum Pad Design: It has been found that, for 
a given thickness, the most effective pad is one made 
up of layers of material of varying density. The top 
layer should be low density to reduce surface reflec- 
tion. An effective configuration is one made of a 
3-in. thick layer of high density material sandwiched 
between two, 3-in. layers of low-density material. The 
low-density material has an average resistance of 
about 11,000 ohms when measured as described above. 
The high-density material measure about 4000 ohms. 
This 9-in. thick base pad will return about 30% of 
the incident energy to the room. Although this figure 
sounds high, it is not serious because relatively little 
of the wall area will reflect this much energy. It is 
an appreciable improvement over having portions of 
the wall uncovered. 


(Continued on following page) 
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Anechoic Chamber (Concluded) 


Floor 


The floor, as well as the walls, should be covered 
with absorbers. This poses another problem since 
the absorbers cannot be walked upon. There are, 
however, many materials which can be used as floor- 
ing. One requirement for a satisfactory material is 
that it must be transparent to electromagnetic energy 
at those frequencies for which the room is being 
designed. Perhaps the best solution would be a rope 
net; however, a more substantial floor would be de- 
sirable. There are many plastic laminates available 
which have sufficient compressive strength to sup- 
port flooring. Styrofoam could be used as flooring 
material as well as for the supports. The fiberglass 
laminate known as “polyglass” has been found to be 
virtually transparent at frequencies as high as 1000 
MC. Wood can be used in moderation. A good floor 
would be one where the entire area is covered with 
polyglass and those areas subject to excessive loads 
have wooden walks which could be removed for pre- 
cise measurements. 

It has been pointed out that all surfaces of the 
room should be covered with anechoic material. This 
means that the doors must also be considered. Short 
pyramids like those used in the corners of the room 
can be used at the edge of the door so that it can be 
opened and closed without binding on the jamb. 
Reference 8 has a good description of anechoic cham- 
ber door construction. 


Conclusions 


Currently available absorbers make it possible to 
construct a room which will be anechoic at all fre- 
quencies above 50 Mc. There are 2 basic broad-band 
absorbers available. These are the hair-type absorber 
and the plastic absorber. Each has its own advan- 
tages and disadvantages. 

A study of the results of measurements on absorb- 
ers shows that data taken in a slotted line are suf- 
ficient to determine the optimum design for an r-f 
absorber, provided sufficient care is taken in obtain- 
ing the data. 

An anechoic chamber should have rectangular walls 
and should have minimum inside dimensions of 
1 x 1 X 2 wavelengths. In order to cover all the 
wall surface, it is necessary to use short absorbers 
and filler pads in the corners and on the doors. 
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Production Welding with Electrons 


PRODUCTION welder utilizing 
the concentrated energy of a 
focused beam of high velocity elec- 
trons to weld metal has been intro- 


Mounted on top of the cabinet is the vacuum 
chamber which contains the electron gun and 
collet for rotating the work. All controls are 
mounted in the console-cabinet. 


duced by High Vacuum Equipment 
Corp. The firm is located at 2 
Churchill Rd., Hingham, Mass. 

These new welders, termed 
BEAMATRON, will be used to 
weld those high temperature reac- 
tive metals and super-alloys which 
are so important in today’s nuclear, 
electronic and missile hardware. 
They are capable of welding metals 
ranging from aluminum to zirconi- 
um. By this process, it is possible 
to weld tungsten, tantalum or 
molybdenum to each other or to 
other metals, with results unattain- 
able by previously known methods. 

The use of electrons in welding 
is possible only in a high vacuum, 
hence the union of electronic and 
vacuum techniques to produce a 
new welding process. 

A bright future is predicted for 
BEAMATRON equipment in appli- 
cation involving metals which react 
unfavorably with minute amounts 


of oxygen, nitrogen or hydrogen. It 
is a notable improvement over 
other welding processes such as the 
dry-box or shielded arc. Operation 
in high vacuum provides the most 
inert atmosphere—an atmosphere 
many times more pure than the 
best commercially available inert 
gases. 

Because most impurities trapped 
in metal become volatile in high op- 
erating vacuum, the entire weld 
zone, not just the surface, is puri- 
fied. The net result is a weld joint 
with physical properties and life 
expectancies which cannot be ob- 
tained by other means. At the 
same time the unit cost of such 
items as nuclear fuel jackets and 
electronic parts is reduced by the 
elimination of costly shielding at- 
mospheres and the reduction of 
rejects. 

The unit has been designed for 

(Continued on page 94) 
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Designing 
RDF Antennas 


There are a number of direction finding antenna 
techniques available to the design engineer ranging 
from the simple Adcock system to the 

more sophisticated Doppler and Wullenweber systems. 


By RICHARD C. BENOIT, JR. 
and FRANCIS COUGHLIN, JR. 


Rome Air Development Center 
Griffis Air Force Base 
New York 
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Fig. 2: Portable high 
frequency D/F loop 
type antenna 


N radio direction finding above 

100 Mc the overall operational 
bearing accuracy is generally gov- 
erned by instrumental inaccura- 
cies, the operator’s skill and the 
site environment. Instrumental 
error can be controlled by the 
selection of advanced techniques 
and precision engineering, opera- 
tor errors can be minimized by 
proper selection and training of 
personnel; and environmental er- 
rors can be minimized by the use 
of antenna arrays that are not ad- 
versely affected by reflected or re- 
fracted energy which interferes 
with the direct signal. 

Of all the error producing ele- 
ments that can be controlled in a 
direction finding configuration, the 
siting problem is considered to be 
the greatest source of error. In 
this paper the authors will discuss 
antenna techniques applicable to 
radio DF in the frequency range 
of 100 to 400 Mc and present 
practical and economical solutions 
to the site error problem by the 
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ERROR IN DEGREES 
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Fig. 3: Calculated octantal error vs. element spacing elevated H Adcock 


RDF Antennas (Continued) 


use of medium and wide aperture 
antenna arrays. 

The effective aperture of the an- 
tenna array determines the sus- 
ceptibility of the system to environ- 
mental errors which are caused by 
reflective and refractive elements 
in the antenna array’s environ- 
ment. Previous work indicates 
that as the aperture is increased 
error resulting from wave front 
disturbance will decrease due to 
the resolving capability of the 
array. 


Aperture Considerations 

Direction finder antenna sys- 
tems for the purposes of this dis- 
cussion will be divided into 3 
basic categories. The narrow aper- 
ture array which is defined as a 
configuration whose aperture is 
less than 0.5). Typical systems in 
this category are the loop, the Ad- 
cock in its various forms and the 
arrangement wherein a reflector is 
rotated about a fixed vertical di- 
pole. Most direction finders in 
general use today employ narrow 
aperture arrays and are suscepti- 
ble to site errors. In general, sys- 
tems of this type are capable of 
resolving the bearing to an ac- 
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curacy of 5° at an average good 
site. 

A medium aperture antenna 
system is defined as one whose 
aperture lies between 0.5 and 5). 
Doppler type of direction finders 
are normally classed under this 
category. 

Medium aperture arrays, when 
installed at sites that would nor- 
mally be considered fair to poor 
for a narrow aperture sytem, ex- 
hibit performance characteristics 
in terms of accuracy on the order 
of 2° or better. 

Wide aperture systems are de- 
fined as those whose aperture is 
in excess of 5). Both the Doppler 
and Wullenweber may be applied 
in this type of system and, when 
installed at normally fair to ex- 
tremely poor sites, provide ac- 
curacies on the order of 0.5° or 
better. In properly designed wide 
aperture systems, practically all of 
the error may be attributed to in- 
strumentation. 


Narrow Aperture Systems 

World War I direction finders 
operating in the medium frequency 
range, in general, employed ro- 


tatable loop type antennas which 
are susceptible to polarization and 
site errors. However, loop equip- 
ments are comparatively simple 
and because of this fact they still 
find wide application aboard ships, 
for portable use, in those applica- 
tions where simplicity is of para- 
mount importance and operational 
limitations can be tolerated. Fig- 
ure 2 ‘shows a lightweight portable 
loop type h-f radio DF developed 
by the USAF for air rescue appli- 
cations. In general, the largest 
dimension or aperture of a loop 
antenna usually does not exceed 
0.14. Therefore, they can be classed 
as narrow aperture antennas. 

The necessity for physically 
rotating the loop to obtain azimuth 
information, presented many prob- 
lems particularly at medium and 
lower frequencies. The radio goni- 
ometer application was conceived 
by Bellini and Tosi. It permitted 
the use of fixed crossed loop an- 
tennas to overcome this problem. 
Basically in the radio goniometer, 
2 loops displaced 90° in azimuth 
are each connected to stator field 
windings which are also displaced 
by 90°. A rotor winding with an 
indicating pointer is placed in the 
stators magnetic field. The rotor 
is then connected to a detector and 
when rotated to a null, the angle 
corresponds to the direction of the 
signal received. 

The basic Adcock antenna con- 


Fig. 4: A four-element Adcock antenna 


Fig. 5: 8-element Adcock D/F‘antenna 


sists of 2 spaced vertical members 
which theoretically responds only 
to the vertically polorized compo- 
nent of the received wave front 
and, therefore, is not subject to 
polarization errors. 

This type of antenna offers con- 
siderable advantage in terms of 
accuracy over loop antennas when 
receiving other than ground wave 
signals. In the design of Adcock 
antennas, considerable care must 
be exercised in terms of symmetry 
and component balance. Several 
variations of the basic Adcock 
technique have been evolved. In 
its simplest form, the Adcock con- 
sists of a rotating assembly com- 
posed of 2 vertical elements spaced 
horizontally not more than 0.5). 
Fixed crossed Adcocks with goni- 
ometers are employed where a 
physically fixed array is desired. 
In the crossed Adcock configura- 
tion, the spacing generally does 
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not exceed 0.25), in order to mini- 
mize octantal error. Figure 3 
shows the calculated octantal error 
for various element spacings. The 
most popular Adcock version in 
use today at VHF and UHF is the 
crossed elevated H type. It em- 
ployes a capacitive or inductive 
goniometer as shown in Fig. 4. 
However, other versions are widely 
used. Figure 6 illustrates a ro- 
tating H type of Adcock for oper- 
ation in the 225 to 400 Mc band. 
Figure 5 shows the 8 element ar- 
ray, another version of the Adcock 
which results in lower octantal 
error. 

In the design of the elevated H 
configuration, the elements must 
be raised sufficiently above the 
ground to minimize the effect of 
the ground on electrical symmetry. 

Another narrow aperture an- 
tenna configuration is illustrated 
in Fig. 7 and has been successfully 
employed in a UHF direction finder 
for Air Force use as a navigational 
aid. 

The antenna consists of a sta- 
tionary, vertical dipole about 
which a multi element parasitic 
reflector is rotated at a speed of 
1800 RPM. As the reflector rotates, 
it amplitude modulates the re- 
ceived signal at the rotation fre- 
quency. The resulting rotating 
horizontal field pattern obtained is 
unidirectional and essentially 
cardiod in shape. The reflector 
drive motor also rotates a 2 phase 
generator, whose frequency is 
equal to the frequency of modula- 
tion applied to the received signal. 
The bearing of the received signal 
is thus proportional to the phase 
difference between the modulation 
envelope of the r-f and the refer- 
ence voltage. 

This arrangement exhibits es- 
sentially the same characteristics 
as the Adcock in susceptibility to 
polarization errors. The optimum 
spacing for an antenna of this type 
is about 0.25) at the design fre- 
quency. Due to the absence of a 
goniometer and the direct connec- 
tion of the antenna element to the 
detector, an advantage in sensi- 
tivity over the Adcock is realized. 
Frequency coverage on the order 
of 2:1 can be realized with this 
arrangement. The system accuracy 
is comparable to the Adcock. 


(Continued on following page) 


Fig. 6: Rotating Adcock, 225-400 MC 


RDF Antennas (Continued) 


Wide & Medium Apertures 


In general medium and wide 
aperture direction finding antenna 
configurations provide the greatest 
operational advantages in terms of 
performace. Since World War II, 
great strides have been made in 
this area. The Wullenweber and 
Doppler principles have been suc- 
cessfully employed in this respect. 


Wullenweber Technique 


During World War II, the Wul- 
lenweber technique was conceived 
and successfully reduced to prac- 
tice in the high frequency region 
by German scientists. This tech- 
nique is essentially a method in 
which the equivalent pattern of a 
mechanically rotating planar array 
of antennas is obtained by means 
of a number of fixed antenna ele- 
ments. The elements are sym- 
metrically disposed in a circle, and 
a circle of symmetrically disposed 
discrete reflectors or a continuous 
circular reflector placed within the 
antenna ring. 

In order to convert this con- 
figuration to the equivalent of a 
rotating planar array, it is neces- 
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Fig. 7: A_ rotating 
reflector type D/F 
antenna 


sary to select a sector of adjacent 
elements and, in effect, progres- 
sively rotate the sector around the 
array by some means of commuta- 
tion. In addition, it is necessary 
to properly delay the signals from 
the various antenna’ elements 
selected so that the signals will 
arrive at a common mixing point 
in phase and thus be additive. 

Figure 8 illustrates the princi- 
ple involved. It shows a group of 
7 adjacent antenna elements placed 
on an are of a circle and a signal 
source at a sufficient distance so 
that the wave front arriving at 
the antennas can be considered 
planar. 

As can be seen, the wave front 
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Fig. 8: Basic Wul- 
lenweber principle is 
shown 
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arrives first at the elements shown 
in Plane 1 and at time intervals 
later at the elements in Planes 2, 
3 and 4. Therefore, to achieve the 
desired planar antenna pattern, it 
is necessary to delay the signal 
arriving at the elements in Planes 
1, 2 and 3 by the amount of time 
required for the wave front to 
travel in free space from these 
planes to Plane 4, wherein the 
outermost elements of the sector 
are found. 

In the design of a Wullenweber 
array, the accuracy of the system 
is dependent upon the aperture 
selected up to about 30). Figure 
9 indicates the approximate beam- 
width obtainable with a _ given 
aperture. From this graph, it is 
clearly indicated that apertures in 
excess of 30, contribute little to 
improved accuracy performance, 
and apertures less than 5) do not 
provide commensurate perform- 
ance with the system complexity. 
In actual practice, a properly de- 
signed 10) system with a 6° beam- 
width at the half power points will 
provide accuracies on the order 
0.5° providing the instrumentation 
is such as to permit accurate bi- 
section of the main lobe presented 
on the indicator scope. 


Theoretical studies and practical 
applications have indicated that 
the optimum element-to-element 
and_ element-to-reflector spacings 
are )/4 at the design frequency, 
however, practically it is possible 
to vary the spacings from })/8 to 
2/2 without appreciable perform- 
ance degradation thereby pro- 
viding frequency coverage on the 
order of 4:1. 


Theoretical considerations indi- 


MOTOR (i800RPM) cate that up to 50% of the ele- 
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scanned, however, in practice it 
has been found that scanning ap- 
proximately 35% of the total num- 
ber of array elements will provide 
optimum performance. Any great- 
er number than this will not 
provide appreciable performance 
improvement and will unduly com- 
plicate the commutator assembly. 

The Wullenweber principle has 
been applied to an Air Force di- 
rection finder operating above 100 
MC. 

Theoretically a Wullenweber 
array will approximately exhibit 
the gain characteristics of a pla- 
nar array and reflector having the 
same number of elements as simul- 
taneously scanned in the Wullen- 
weber. However, 
commutator must be considered in 
comparing the 2 configurations. 

In comparsion to previously dis- 
narrow aperture systems, 
the Wullenweber configuration ex- 
hibits negligible zero shift char- 
acteristics over the wide usable 
frequency band. 

In the design of a system of this 
type, extreme care must be exer- 
cised in the design and construc- 
tion of the antenna feed lines. 
They must be as uniform as pos- 
The commutator, which in- 
cludes the phasing circuitry, must 
be precision engineered to insure 
low losses, proper phasing and 
maximum side lobe suppression. 
Previous Wullenweber equipments 
have made use of mechanical 
scanning techniques. However, 
electronic switching techniques 
making use of the latest solid 
state achievements should be em- 
ployed in future developments to 
provide lower and higher 
scanning speeds, 

A wide aperture DF system em- 
ploying this technique has decided 
advantages over the narrow aper- 
ture systems, such as the Adcock, 
in terms of sensitivity, azimuth 
accuracy under other than ideal 
conditions, wideband performance 
and the ability to simultaneously 
resolve the bearings of several sig- 
nals on the same frequency, pro- 
viding they are. separated in 
azimuth by more than the beam 
width of the antenna and its minor 
lobes. The term, “Multi-Signal Di- 
rection Finder’ comes from the 
latter quality. Greater sensitivity 
is obtained as a result of the an- 
tenna gain and accuracy is im- 
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proved by the use of a wide aper- 
ture array. The disadvantages of 
such a system are its physical as- 
pects, especially at the lower fre- 
quencies and the economic 
siderations. 

An Air Force developed UHF 
Wullenweber DF is depicted in 
Fig. 10. This equipment covers 
the frequency range of 150 to 600 
MC and provides 0.5° accuracy. It 
utilizes 100 vertical elements sym- 
metrically disposed in a circle 10 
meters in diameter. Thirty-six of 
100 elements are simultaneously 
scanned at 600 RPM. 


con- 


moving a receiving element in a 
circular path as shown in Fig. 11. 

If a single signal is incident on 
such a moving antenna, the re- 
ceived signal will be frequency 
modulated. The peak frequency 
deviation of the signal in CPs, as 
determined by Doppler’s principle, 
will be 


RW . 


Af f 
( 


where W is the angular velocity of 
the antenna in radians/sec, R is 
the radius in feet of the circular 
path of the antenna, f, is the fre- 
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Doppler Technique 


The Doppler principle, when ap- 
plied to radio direction finding, 
provides a system possessing high 
operational accuracy which is not 
critical in terms of siting. This 
technique is readily applicable to 
both wide and medium aperture 
configurations: however, it is most 
advantageously employed in medi- 
um aperture systems. 

In order for a direction finder to 
be classified as a Doppler type, it 
must possess the equivalent of a 
moving antenna of some form or 
simulation of this antenna motion 
by the rapid sequential switching 
of fixed antenna elements. From 
Doppler’s principle for wave mo- 
tion as applied to radio waves, it 
can be shown that the frequency 
of a received signal differs from 
the frequency of the transmitted 
signal when the receiver has a 
component of velocity in the di- 
rection of wave travel. In an 
idealized Doppler DF, the motion 
of the receiver is obtained by 


20 30 40 50 


quency of the incident signal in 
cPs, and C is the velocity of light 
in FPS. 

In a complete revolution of the 
antenna, the instantaneous fre- 
quency varies from (Af + f,) to 
(Af — f,). 

Antenna Rotation 

A single receiving element that 
is continuously and uniformly ro- 
tated, as described, in a horizontal 
plane will cause the received signal 
to be phase-modulated in a sinu- 
soidal manner at the frequency of 
rotation of the element. In Fig. 11 
at Position A, the antenna is mov- 
ing perpendicular to the wave 
front away from the source, and 
the induced signal has the same in- 
stantaneous frequency as the wave 
in space. Although the frequency 
change at Position A is zero, the 
rate of change is a maximum and 
is negative. The frequency change 
at B is a maximum and is negative, 
but the rate of change of frequency 
is zero. At position C, the fre- 
quency change is zero, but the rate 
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Fig. 10: Photo shows 
a UHF Wullenweber 
antenna 


RDF Antennas (Concluded) 


of change is a maximum and is 
positive. At D, the antenna is 
travelling in the direction of arri- 
val and toward the source. The 
induced signal has a maximum 
positive change of frequency and a 
zero rate of change. 

By demodulating the phase mod- 
ulated, received signal produced by 
the antenna rotation motion and 
comparing the phase of this sinu- 
soidal voltage to a reference phase 
generated by the antenna motion, 
the relative phase angle can be 
measured. It is equal to the bear- 
ing angle of the received signal. 

Physically rotating an antenna 
element in a system as described 
above is not practical from a 
mechanical viewpoint except at ex- 
tremely high frequencies. To over- 
come this difficulty, the single ro- 
tating element is replaced by a 
series of elements equally spaced 
around the circumference of a 
circle of the desired aperture. These 
elements are in turn sequentially 
sampled at a rapid rate to simu- 
late the rotating antenna. 

In the case of the Wullenweber 
system, the aperture of the system 
is essentially determined by the 
number of elements simultaneously 
scanned. In a Doppler system the 
aperture is essentially equal to the 
diameter of the antenna array. 

Theoretically, a Doppler direc- 
tion finder may be designed with 
an aperture from 0.5) to the point 
of physical impracticability. In 
practice it has been found that 
ultimate performance is achieved 
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with apertures on the order of 1 to 
5,. If an aperture in excess of this 
figure is desired, it is more advan- 
tageous to employ the Wullenweber 
technique because of increased gain 
and multi-signal capabilities. 
After an aperture of approxi- 
mately 2), is achieved in a Doppler 
system, very little performance im- 
provement is gained, except at ex- 
tremely poor sites where the DF 
antenna is located in the midst of 
and below other antennas and re- 
flecting structures. Under poor 
siting conditions, where the re- 
flected signal from all directions 
approaches 20% of the direct sig- 
nal, it has been found that a 2) 
Doppler DF will provide approxi- 
mately a 10:1 improvement in ac- 
curacy over a }/4 Adcock system. 
Except at extremely poor sites, the 
indicator and associated circuitry 


Fig. 11: Doppler 
effect for a single 
rotating antenna 


becomes the limiting factors in 
terms of overall system accuracy. 

3ased on the above conclusion, 
it is desirable to select as wide an 
aperture approaching 2), as is com- 
mensurate with tolerable physical 
considerations and other’ estab- 
lished parameters. 

Since the spacing between ele- 
ments must be well below 0.5), at 
the highest operating frequency 
and not less than 14), at the lowest 
operating frequency, the number 
of elements employed is dictated 
by the aperture of the array. 

Experience has shown that opti- 
mum performance is achieved in 
terms of signal sensitivity and 
blending when the maximum phase 
step between adjacent elements is 
approximately 135°. However, 
values up to 165° may be employed 
with reduced performance capa- 
bilities. 

In general, a well-designed sys- 
tem of this type will provide fre- 
quency coverage on the order of 
2.5:1 and exhibit extremely low 
zero shift characteristics over this 
range. 


PERFORATED PAGES! 


In response to many reader requests the pages 
in the main editorial section have now been 
perforated. This will enable readers to easily 
remove material for their reference files. If 
the copy of Electronic Industries you receive 
already has pages removed that you want, please 
let us know. We'll be glad to provide missing 
pages. 


In order to effectively extract di- 
rectional information from the an- 
tenna array, the elements must be 
sampled by a commutator arranged 
to provide blending from one an- 
tenna to the next. The output of a 
simple FM detector will then close- 
ly approximate a sine wave. It 
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can be compared to a fixed phase 
reference voltage to obtain the 
azimuth of the received signal. 

In selecting the antenna sam- 
pling rate, several factors must be 
considered. In order to achieve 
maximum DF sensitivity, the scan 
rate must be as great as possible 
considering the bandwidth limita- 
tions of the receiver i-f system. A 
scan rate either above or below 
the voice frequency range is de- 
sirable to minimize interference 
with audio communications. It 
should be held below the value 
which requires critical matching 
and balancing of components. 

Scanning may be accomplished 
either by mechanical or electronic 
methods. Mechanical methods by 
their very nature are limited in 
terms of speed. Electronic meth- 
ods employing solid state devices 
are ideally suited for this applica- 
tion. 

Figure 12 shows a recently de- 
veloped USAF radio DF based on 
the Doppler principle, which covers 
the frequency range of 225 to 400 
MC. The antenna array has an 
aperture of 2) at 400 Mc and con- 
sists of 12 antenna elements which 
are electronically scanned at a rate 
of 200 cps. Extensive field tests 
indicate that this equipment is vir- 
tually unaffected by the site en- 
vironment and possesses an opera- 
tional accuracy of better than 2°. 


Conclusions 


In the design of a radio DF the 
technique selected and the result- 
ing equipment employed are dic- 
tated by the application; the re- 
quired performance; the quality of 
the immediate environment; the 
tolerable physical dimensions of the 
antenna system; and the economic 
factors involved. 

From an analysis of the avail- 
able material, it is evident that 
the narrow aperture systems are 
by far the simplest and lowest in 
cost. However, except where ex- 
cellent sites are available and ac- 
curacy is not of paramount impor- 
ance, they are not recommended. 

In terms of accuracy, gain and 
multi-signal capabilities, the high- 
est degree of performance is 
achieved with a wide aperture Wul- 
lenweber system under the most 
adverse siting conditions. Systems 
of this nature are comparatively 
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Fig. 12: Doppler antenna for 225-400MC 


large, complex and from an eco- 
nomic standpoint must be fully jus- 
tified by the performance require- 
ments. 

In the majority of applications, 
a medium aperture Doppler type 
DF offers the best possibilities. It 
is relatively small in size, provides 
a high degree of accuracy under 
adverse sitting conditions and is 
relatively low in cost. However, it 
does not exhibit the sensitivity and 
multi-signal capabilities of the 
Wullenweber. 

The state of the art in wide 
and medium aperture DF antenna 
design has advanced to the point 
where basically, the accuracy of 
the DF is limited by the instrumen- 
tation and associated circuitry. 
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By JOHN J. BOWE 


Superior Tube Co. 
Norristown, Pa. 


What Cathode is Best 
for the Job? 


Types of construction available to the design engineer fall into two groupings— 


tubes and discs. For various applications seamless, welded and drawn, lapped- 


seam or locked-seam fabrication may offer certain advantages. Choice of active 


or passive base material will affect the hum characteristics and life of the tube. 


ODAY the electron tube user 

has a wide assortment of mate- 
rials and forms from which to select 
a cathode tailored to the require- 
ments of the application. Standard 
cathode sleeves in 11 different ma- 
terials and in four forms for re- 


Fig. 1: 


ceiving, power, industrial and other 
types of electron tubes and three 
different types of disc cathodes for 
cathode ray tube guns are avail- 
able. 

Indirectly heated cathodes are 
used in the majority of today’s 


Melts for drawing into experimental tubes are produced in this electric furnace. 


receiving tubes. The metal sleeves, 
coated with alkaline earth oxides 
as a source of electrons, are fur- 
nished commercially in four forms: 
seamless, Weldrawn (welded and 
drawn), Lockseam and lapseam. 
Three forms of another type of in- 
directly heated cathode—the disc 
cathode, with the cathode assem- 
bled in a round piece of ceramic 
are supplied for cathode ray tube 
guns. 

Seamless cathodes are manufac- 
tured from tubing which is cold 
drawn from a 2-inch OD heavy- 
wall tube. Welded and drawn cath- 
odes (Weldrawn) are fabricated 
from tubing which is cold drawn 
from a tube made from strip metal. 
The strip is rolled into a tube form, 
passed under a welding head to 
form a fusion weld, then drawn to 
size in the same way as seamless 
The seam is undetectable except by 
etching and microscopic examina- 
tion. Lapseam cathodes are made 
by simply lapping the edges of the 
metal strip and forming into the 
desired cathode configuration. 
Lockseam cathodes are made by 
mechanically locking the edges of 
the strip by a pressure fold. 


Seamless and SEAMLESS CATHODE SHAPES 
Weldrawn Cathodes os Fig. 2: Cathodes are 


made in 3 different 
Seamless and Weldrawn cathodes ; \ | 5 — forms; each has its 


have a more uniform cross section, oo . ee ee 
ie y} | ; tion. 

weigh less and have less mass, and 

their weight can be more easily 

controlled. These can be important 


considerations in certain applica~ | QCKSEAM CATHODE SHAPES LAPSEAM CATHODE SHAPES 


tions. Perhaps the greatest advan- MINOR 


tage of seamless and Weldrawn > oO sea, EN “>| 00 -— 


cathodes is the greater dimensional en a VS —— Fal 
control possible than is the case y ts [ MAJOR | } MAyOR 
. FF BD op | ff B60 
with Lockseams and lapseams. In P 4 ‘ke 7 
the latter, the metal strip is formed ey 
in a machine with no other work 
done on it. Because both seamless gives better control of wall thick- ness in shaped cathodes is possible 
and Weldrawn cathodes are made ness of the metal. This is extreme- with a system of weight control. 
from tubing which is reduced in ly important in the manufacture This consists of weighing tubing 
size by drawing, the tolerance of shaped cathodes (Fig. 2), which of exactly the same length. Varia- 
spread can be held to much closer are formed by squeezing around a tions in wall thickness show up as 
limits. The tolerance on the OD, mandrel in a press. Since the size a variation in weight. 
for example, can be held to of the mandrel remains constant, Rectangular cathodes are used in 
+0.00025-in. on cathodes with any variation in wall thickness of applications which require more 
0.030-in. OD or smaller, compared the round tube will end up as a power for a given frequency, such 
» +0.0005 for Lockseam and lap- variation in the outside dimensions as radar, underwater telephone 
seam. of the shaped tube. cables and TV. The rectangular 
Moreover, the drawing process Even closer control of wall thick- shape makes possible a uniform 


Table 1. Chemical analysis of cathode materials 


CHEMICAL ANALYSIS 


l 
Ni + Co 
min. 
| Other % 
| | | | 
CATHALOY | 
A-30 0.10 max. | 0.05 | 0.03/0.10 | 0.02 max. , J Al -03/.08 | 99. 25 
ita eae -__me ead 
0.10 max. | 0.05 | 0.03/0.10 | 0.01/0.06 0. 02/0.06 x | W 3.75/4.25 


CATHALOY 
A-31 


94.50 
| "Al 0.03/0.08 
| 0.10 max. | 0.05 | 0.03/0.10 | 0.01/0.06 | 0. . | 0. 01 | W2.00/2.50| 96.25 


Passive 
CATHALOY 
P-50 | Di 0.04 | 0.05 max. | 0.02 | 0.05 0.01 max. | 0.02 max. 


“CATHALOY| 
P-51 


| 
‘CATHALOY| q 
A-32 


0.04 | 0.05 max. | 0. 0.05 0.01 max. | 0.02 max. : . Ww 3.75/4 25 

a he ’ al 3 aman ei Era OE : 

Active 
D-H | 

799 i 0.04 | 0.05/0.10 -05 | 0.08 | 0.01/0.10 | 0.12/0.20 0. 005 0.01 


CATHODE NICKEL 


Not 
0. 20 | 0. 20 max. | 0.20 | Specified | 0.15/0.25 0. 008 


Not 


| 
0. 04 0.05/0.10 , 0. 01 max. | 0.15/0. 25 0. 005 | spe Specified 
Specified 


0. 04 | 0.05 max. | 0. ‘ | 0. - | 0.15/0.25 0.005 005 


| 
| 
| 
Specified | | 
| 
- 
| 
| 


| | Not | 
0.15 | 0.20 max. | 0. J Specified 0.10 max. | 0.008 | Specified 


| Not 
0.20 | 0.20 max. -20 | J 0.01/0.10 | 0.01/0.05 | 0.008 | Specified 


Forms: L—Lockseam and Lapseam, S—Seamless, W—Weldrawn (welded and drawn), D—Disc Cathodes. 
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CATHODE NICKEL 


Cathodes (Continued) 


close distance of cathode wall from 
the grid. 


Lockseam and 
Lapseam Cathodes 
Lockseam and lapseam cathodes 
are formed from metal strip. The 
strip for Lockseam cathodes varies 
from 0.0021 to 0.005 in. thick. 
Lockseam cathodes can be fur- 
nished in all standard cathode ma- 
terials; in round, oval, elliptical, 
rectangular and _ special shapes 
(Fig. 2), in sizes down to and 
including 0.040-in. OD. Smaller 
sizes are impractical because of the 
difficulty of locking the seam. They 
can be beaded at any location that 
is 0.040-in. or more from the end 
of the cathode and can be furnished 
with serrated lock, vertical rib or 
integral tab. 
Lapseam cathodes have the ad- 


vantage of providing a tighter fit 
in the hole of the mica. There is a 
small (0.0005-in. max.) opening 
between the overlapping surfaces, 
resulting in a slight spring action 
during processing. The tighter fit 
eliminates cathode vibration and 
thereby prevents micro-phonics. 
They are available in all standard 
cathode materials; in round, oval 
and elliptical shapes, and in all 
sizes from 0.040-in. outer diameter 
down to the smallest required. 
They can be beaded at any location 
that is 0.040-in. or more from the 
end of the cathode. 


Disc Cathodes 

Consisting essentially of a 
beaded metal tube assembled to a 
ceramic disc and with a metal cap 
welded on the top, disc cathodes 
derive their name from the fact 


that the oxide-coated emitting sur- 
face is the flat metal cap (disc) 
rather than the tubular sleeve. 
One of the functions of the base 
metal in a cathode is to supply re- 
ducing agents for the activation of 
the oxide coating. Since only the 
cap in a dise cathode is coated with 
oxide, only it needs to have reduc- 
ing elements in its composition. In 


disc cathodes, therefore, the caps 
can be made from an “active” 
cathode material—one that rapidly 
activates the oxide coating—while 
the metal sleeve can be of a “pas- 
sive” material. This reduces sub- 


Thermal 
Expansion 
Coefficient 


Alloy x10~-¢ in./in./°F 


Active 
CATHALOY 
A-30 


~ CATHALOY 
A-31 


CATHALOY 
A-32 


Tentative 
8.42 


Passive 
CATHALOY 
P-50 


~ CATHALOY 
P-51 


8.69 


Tentative 
8.74 


Active 


16.04 


Tentative 
12.78 


7.65 


Tentative 
16.04 


Electrical Resistivity 
(micro-ohms cm) 


Temperature 
Coefficient 
of Resistivity 
ohm/ohm/°F.) 


1000 °F. 


26.41 0.00276 


24.12 0.00169 


Tentative 


Tentative 
26.00 0.00199 


26.55 0.00368 


Tentative 
0.00169 


Tentative 
24.12 


0.0025 


Density 
Ib./in.® Special Features 


0.322 Aluminum alloy for long life. 


Tungsten alloy for strength. 


Tungsten and aluminum alloy 
for shock resistance and low 
interface impedance. 


Very pure, for extremely long 
life. 


High strength alloy for extremely 
0.337 long life. 


0.321 | High silicon alloy. 


0.321 High silicon alloy. 


High silicon, very low magnesium 
alloy. 


0.321 


High silicon, very low magnesium 
and manganese alloy. 


0.321 


0.321 | Low silicon alloy. 


0.321 Low silicon. 


alloy. 


Low magnesium 


Forms: L—Lockseam and Lapseam, S—Seamless, W—Weldrawn (welded and drawn), D—Disc Cathodes. 
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CATHODE NICKEL 


limation, which results from the 
use of certain reducing elements. 

Disc cathodes are supplied in 
three forms—standard, miniature 
and sub-miniature. They differ in 
the size of the shank and cap. 
(Fig. 3.) 

The standard dise cathode is the 
one in widest use in cathode ray 
tubes of television and radar sets, 
electronic test instruments, com- 
puter storage tubes, and other 
special beam type tubes. The ce- 
ramic diameter is 0.490-in. and the 
cathode shank diameter 0.121-in. 

A special adaption of the stand- 
ard form is the narrow neck disc 
cathode. It has the same size cath- 
ode shank as the standard cathode 
but the diameter of the ceramic 
has been reduced about 25% to 
0.365-in. This permits production 
of cathode ray tubes with a nar- 
rower glass neck so that the de- 
flection angle of the cathode ray 
tube can be considerably increased 


STANDARD 
EOI-2 


MINIATURE 
E01-7 


aa 


NARROW NECK pe 
LZ ___ W@ZZZZZZ2. 


SUBMINIATURE 


EX. 143 GF 


Fig. 3: Disc cathodes differ mainly in the size of shank and cap. 


and the length of the tube thereby 
shortened. 

The miniature disc cathode has 
not only the smaller .365-in. OD 
ceramic but also a smaller shank. 
Both shank diameter and shank 
length have been reduced about 
25%. Shank diameter is .090-in. 
and length of shank including cap 
is .220 to .280-in. 

An advantage of miniature disc 


cathodes over standard and nar- 
row neck types is the lower heater 
power required. Miniature disc 
cathodes can use heaters with rat- 
ings of 6.3 v-450 ma and 6.3 v-300 
ma compared to 6.3 v-600 ma 
usually required. 

For even greater savings in 
space and heater power, a submin- 
iature disc cathode has been de- 
veloped. It has a shank of 0.065-in. 


Alloy Temper 


Active 1 
CATHALOY 
A-30 


CATHALOY 
A-31 


CATHALOY 
A-32 


Passive 
CATHALOY 
P-50 


CATHALOY 
P-51 


Active 
D-H 
799 


INCO 
225 


INCO 
330 


INCO 
220 


Yield Strength 
(x 1000 psi) 
0.2% Offset 


15/30 
40/70 
75/110 


15/40 
50/80 
85/125 


15/40 
50/80 
85/125 


15/35 
40/70 
75/110 


15/40 
50/80 
85/125 


15/40 
50/80 
85/125 


15/40 
50/80 
85/125 


15/40 
50/80 
85/125 


15/40 
50/80 
85/125 


15/30 
40/70 
75/110 


15/30 
40/70 
75/110 


Tensile Strength 
(x 1000 psi) 


105/140 


85 max. 
85/105 
105/140 


75 max. 
75/95 
95/120 


85 max. 
85/105 
105/140 


85 max. 
85/105 
105/130 


85 max. 
85/105 
105/130 


85 max. 
85/105 
105/130 


85 max. 
85/105 
105/130 


75 max. 
75/95 
95/120 


75 max. 
75/95 
95/120 


Rockwell 


Y% Elongation 
Hardness 


in 2 in. 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


B 70 max. 
B 75/90 
B 90/105 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


50/30 
25/12 
10/4 


Forms: L—Lockseam and Lapseam, S—Seamless, W—Weldrawn (welded and drawn), D—Disc Cathodes. 
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Cathodes (Continued) 


Second step: (above) 
Assembling the ca- 
thodes in vacuum 
tubes. 


First step: Spraying the cathodes with a 
coat of barium-strontium-calcium-carbonate. 


Tubes are tested for cath- 
ode life, rate of activa- 
tion, emission level and 
sublimation characteristics. 


Testing Cathode Materials 


Third step: Close the tube, evacuate the air, and activate the cathodes. 


diameter compared to 0.090-in. for 
the miniature cathode. Length of 
shank, including the cap, is 0.220- 
in. It can be furnished with any 
size ceramic. 

The commercial application of 
the subminiature disc cathode 
awaits the development of a suit- 
able small-size heater by the tube 
industry. When this has been done, 
the new cathode will help greatly 
to extend miniaturization in the 
design of electron tubes. 

Both miniature and subminia- 
ture disc cathodes can also be sup- 
plied with the standard 0.490-in. 
ceramic for easy insertion in stand- 
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ard cathode ray gun structures. 

In all three forms of disc cath- 
odes, the “E” dimensions—the dis- 
tance from the ceramic to the top 
of the emission cap—is 0.098 in. 
to 0.101 in. and is held to a toler- 
ance of +0.0005 inch. 

Close control of the “E” dimen- 
sion is important in order to as- 
sure uniform distance from the 
top of the coating to the aperture 
in the No. 1 cut-off grid, a cup 
which encloses the cathode. Uni- 
form cut-off of electron flow from 
the cap through the aperture is 
possible only when tke grid has 
uniform cut-off characteristics, 
and this in turn depends upon 
maintaining an exact distance from 
coating to aperture. Without exact 
control of electron cut-off, black 
areas in the television picture can 
become gray, and white areas 
muddied. 


Cathode Materials 

In sleeves for indirectly heated 
‘athodes, the base metal serves as 
a mechanical support for the emit- 
ting coating, transfers heat energy 
to the coating, and supplies reduc- 
ing agents for activation of the 
coating. 

The base metal is almost always 
pure nickel or nickel with small 
additions of other elements. Se- 
lection of a cathode base metal, is 
usually a matter of compromise 
among various performance char- 
acteristics desired. Active cathode 
alloys are recommended where the 
greatest speed of activation is de- 
sired. Passive alloys offer low rate 
of barium evolution, minimum sub- 
limation and freedom from inter- 
face impedance. 

The close relation between cath- 
ode performance characteristics 
and the type of base metals is seen 
in the following (Fig. 4): 

1. Rate of Activation. This is 
controlled to a great extent 
by the quantity of uncom- 
pounded reducing agents pres- 
ent in the nickel alloy. Some 
of these agents are aluminum, 
magnesium, silicon, titanium 
and carbon. Where the great- 
est speed of activation is de- 
sired, the use of active cath- 
ode alloys is recommended. 

. Rate of Free Barium Evolu- 
tion. This depends upon the 
type and quantity of reducing 
agents present in the cathode 


ELECTRONIC INDUSTRIES + April 1959 


alloy. A high rate of barium 
evolution is associated with 
active alloys. An active cath- 
ode alloy is required where 
high-speed tube production is 
paramount. A passive cathode 
alloy is recommended where 
freedom from undesired grid 
emission is essential. 

Rate of Sublimation. Cathode 
alloys are formulated and 
controlled to produce the least 
amount of volatile metallic 
materials. Operating and 
processing temperatures and 
cathode design are extremely 
important in controlling the 
rate of sublimation. Magnes- 
ium is quite volatile and for 
this reason Mg content is 
carefully limited. 

Interface Impedance. Cath- 
ode alloys not depending upon 
silicon for activating the coat 
ing are usually favored for 
VHF and pulsed applications. 
The impedance of the inter- 
face has been shown to be due 
to the resistance and capaci- 
tance effects of compounds 
formed by reactions of base 
metal reducing agents with 
coating materials. Silicon- 
nickel cathode alloys produce 
undesirable blocking layers in 
tubes operated at high fre- 
quency or under cut-off con- 
ditions. Similar effects have 
been observed when the bond 
between coating and _ base 
metal is not perfect, even 
though coating peel is not vis- 
ible. This gives rise to re- 
ports of interface impedance 
even where the base metal 
does not contain silicon. 
Heater-Cathode Leakage. This 
is of importance where un- 
usually low hum levels are 
required. The passive type of 
cathode is beneficial for this 
characteristic. 

Life. This is the most com- 
plex cathode problem of all. 
since it is dependent upon a 
great number of cathode alloy, 
coating and processing varia- 
bles. Individual manufactur- 
ing techniques in the produc- 
tion of electron tubes deter- 
mine the optimum choice of 
cathode material for this 
characteristic. High current 
density and extreme cathode 
temperature reduce the effec- 


RATE OF ACTIVATION 


D-H 799 
INCO 225 
D-H 599 
D-H 399 
INCO 330 
INCO 220 
A-30 
A-31 
A-32 
P.50 

P.51 
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RATE OF SUBLIMATION 


D-H 799} 
INCO 225] 
D-H 599 
D-H 399 
INCO 330 
INCO 220 
A-30 
A-31 
A-32 
P.50 

P-51 
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RATE OF FREE BARIUM EVOLUTION 


0-H 799 
INCO 225 
D-H 599 
0-H 399 
INCO 330 
INCO 220 
A-30 


INTERFACE IMPEDANCE 


D-H 799} 
INCO 225 
D-H 599 
D-H 399 
INCO 330 
INCO 220 
A-30 
A-31] 
A-32 
P.50 
P.51 


0-H 799 
INCO 225 
D-H 599 
0-H 399 
INCO 330 
INCO 220 
A-30 

A-31 
A-32 

P.50 

P.51 


+ 
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Low HIGH 


Fig. 4. Cathode characteristics have 
a close relationship to base materials. 


tive life of the cathode. Pas- 
sive alloys are generally rec- 
ommended for applications re- 
quiring extremely long life. 
The accompanying tables list the 
chemical analysis, mechanical and 
physical properties and perform- 
ance characteristics of 11 cathode 
materials offered by Superior Tube 
Company. These comprise most of 
the materials used in cathode pro- 
duction today. The Cathaloy ma- 
terials have been developed and 
trade-marked by Superior. 


What's New 


Sonar Transducer 


HE new, highly directional 

transducer “squirts” energy out 
the end, not unlike a garden hose 
squirting water. It is considered 
a break-through in sonar transduc- 
ers. The device, known as SEFAR, 
was developed by Acoustica Asso- 
ciates, Inc., of Long Island, N. Y. 

SEFAR consists of a driving 
transducer, a coupling section, and 
a waveguide. The combined length 
of the transducer and coupling sec- 
tion is about 1 wavelength. The 
waveguide can be from 10 to 30 
wavelengths. Barium titanate, lead 
zirconate, magnetostrictive mate- 
rials, or ferrites can be used as 
the transducer element. The coup- 
ling section and the waveguide can 
be fabricated of brass, steel, alu- 
minum, or plastics. Waveguide is 
from one to one and one-half 
inches in outer diameter. The ma- 
terials used are inexpensive and 
fabrication techniques are _ rela- 
tively simple. These factors com- 


COUPLING SECTION 


TRANSOUCER HOUSING 


bine to make the unit considerably 
less costly than existing sound 
sources. 


Operation 

At one end of the unit there is 

a directional driving transducer. 
It sends energy down the coupling 
section and waveguide. The trans- 
fer section or waveguide slows the 
sound energy down. The energy 
is slowed by a factor of five as 
compared to a solid metal rod. The 
slowed energy’s velocity then equals 
the velocity of sound through 


90 


‘Squirts Sound” 


water. A study will show that the 
energy will actually be reinforced 
and emanate from the end of the 
waveguide. 

Rather than have a conventional 
directive transducer which is about 
10 to 20 or 30 wavelengths in diam- 
eter, this particular array achieves 
the same directivity by being 10 to 
30 wave lengths long. The low 
sectional area creates very 
little water turbulence. In fact, the 
design is such that unless water 
hits it head-on there will be no 
response. 

A working model operating at 
10 kilocycles was built. It is 
roughly 13 feet long. This unit 
showed an overall efficiency, from 
electrical input to sound output in 
water, of 65%. The beam width 
was 20° wide. Now, this particu- 
lar array will deliver about 10 to 
30 watts per pound as compared to 
conventional transducers of equal 
directivity which have a watts per 


cross 


Outline drawing shows 
the general shape of 
the SEFAR unit. 


pound ratio of roughly one. As 
mentioned earlier, it is not sub- 
ject to noise created by towing or 
other movement. 


Some Applications 

This device may be used for anti- 
submarine warfare; sonar; commu- 
nications both in water and if modi- 
fied, in air; for simulated weapon 
fire; and for remote control tacti- 
cal warfare problems. A small ver- 
sion could be carried by a frog- 
man using a small portable sonar 
set. Another version could be used 
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Unit is 13 ft long and 1 in. in diam- 
eter. Operating frequency is 10 KC 


by shore stations for listening pur- 
poses at sea. Unit can be adapted 
to conventional sonar sets. 

At present these units do not op- 
erate as rotating or swivel units. 
However, this is quite possible in 
the near future. For ship board 
submarine search use, three of 
them could be mounted 120° apart. 
By proper phasing, they could be 
made very directional and would 
have the same rotating beam as 
conventional sonar transducers, 
with much greater range. 


Background Information 

The theory of the end-fire, direc- 
tive sound source was first devel- 
oped and tested at the Harvard 
Acoustics Research Laboratory in 
1953 and 1954 by Dr. Miguel C. 
Junger, a consultant for Acoustica. 

(Continued on page 94) 
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TRANSISTOR SOCKET 
FOR CONVENTIONAL WIRING 


No. 24872 


Contacts are of Phosphor bronze, 
Cadmium plated .0001 (P24). 


Circle 74 on Inquiry Card, page 105 


ELECTRONNE 
coMro 


For use with transistors designed to the trian- 
gular base layout .2 ”x .1” (JETEC-30) contact 
centers, as well as the three contact in-line 
(.048 x .192 contact centers). This socket was 
originally designed for the all transistor TV set; 
however, its future applications are many; in- 
dustrial communications, test equipment, bread 


board circuits, etc. 


This design features an exceptional subminia- 
ture contact designed for the absolute minimum 
in intermittent failures, and an all molded 
monoblock construction with mounting holes 
provided as part of the casting. Assemblies 
are available in G. P. Black and low loss Mica- 
filled Phenolic. 


The drawing shows five contacts but any num- 
ber can be omitted to meet your particular 
contact layout. 


Centrally located plants at Chicago, Illi- 
nois; Shelbyville, Indiana; LaPuente, Cali- 
RENTS fornia; St. Louis,, Missouri. 


CINCH MANUFACTURING COMPANY 


1026 South Homan Ave., Chicago 24, Illinois 


Division of United-Carr Fastener Corporation, Boston, Mass. 


Shear spinning of rolled tungsten sheet. 


Two drawn cups brazed together with gold 
form container for radioactive material 


Rocket nozzle designs from spun rolled shect. 


Deep drawn cup from 0.170 in. rolled plate. 


(Below) Nozzle orifice is made from alloyed 
metal powder. It is compacted to shape, 
sintered, and machine finished. 


What's New... 


Breaking the Tungsten Barrier 


HE constant pressure to ob- 

tain greater reliability and 
longer life in electronic tubes and 
controls; to component 
sizes; and to construct the re- 
search equipment for the explora- 
tion of new high temperature 
phenomena has made it necessary 
to develop processes for the fabri- 
cation of pure tungsten products. 
And now it appears that tungsten 
will assume an important role in 
rockets and space vehicles. 

It is in this area of development 
that a significant break-through 
has been made at Fansteel Metal- 
lurgical Corp., North Chicago, III. 

One of these developments is 
forging. 

Forgings are made in a series 
of steps or sequences, taking ad- 
vantage of tungsten’s increased 
ductility as it is subjected to fur- 
ther working. The forging tech- 
nique may be used for a simple 
rivet, the target in a new design 
of X-ray tube, the throat of a 
rocket nozzle, or any one of a 
variety of electronic tube com- 
ponents. 

Large X-ray targets can be made 
by pressing tungsten powder into 
preformed shapes, which can then 
be sintered and forged to accept- 
able density. There are numerous 
products that can be fabricated 
by this method. 


reduce 


Another new development is 
tungsten tubing  pro- 
duced by hot extrusion. The tub- 
ing illustrated was reduced by 
70% of its original area, thereby 
showing the extent to which hot 
tungsten metal will flow under the 
proper conditions. 

The process of deep drawing 
tungsten, to our knowledge has 
never been done prior to the last 
few months. In expanding the 
limits of fabrication to this ex- 
tent, an endless stream of com- 
ponent parts for a variety of uses 
can be imagined. For instance, 
deep-drawn tungsten boats make 
it possible to fire electronic tube 
components to higher tempera- 
tures so that better tubes can be 
manufactured. It opens up the 
possibility of designing continu- 
ous metal evaporating equipment 
which in turn will reduce process- 
ing costs. Advanced design engi- 
neers may now consider the deep 
drawing of other tungsten sheet 
metal parts, such as vector con- 
trol devices for missiles and rock- 
ets. 

Deep drawing and machining 
can extend the use of pure tung- 
sten for gyroscope rotors. With 

(Continued on page 171) 


seamless 


Progressive steps in forging are shown in 
the background; this method is used to 
make large X-ray target (left foreground). 
Seamless tube (right) made by hot extrusion. 


COMBAT MOBILITY 


telecommunications move 
up-front 


with the advance 


o 


“ag 


moe —~Sanger, 
Debs 


i - 
° envy ' f ot 


8 ike ee ae Interior view of tracked vehicle above 


Kleinschmidt teletypewriters maintain constant contact, 
in print, between U. S. Army command and field positions 


On the go...bouncing over bunker or beachhead 
...Kleinschmidt teletypewriters accurately, effi- 
ciently send and receive printed messages. Devel- 
oped in cooperation with the U. S. Army Signal 
Corps, these units instantly provide both sender 
and receiver with identical data...printed on 


paper! In recognition of its quality, Kleinschmidt 
equipment is manufactured for the U. S. Army 
under the Reduced Inspection Quality Assurance 
Plan. This kind of proved experience is now avail- 
able for unlimited advances in electronic commu- 
nications for business and industry. 


KLEINSCHMIDT@ 


DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS 
Pioneer in teleprinted communications systems and equipment since 1911 
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Complete systems available in build- 
ing-block form, utilizing the exclu- 
sive, revolutionary Heat-Les dryer 
that eliminates all heat-reactivation 
of desiccant. 


100% automatic, dependable opera- 
tion for unattendable installations. 
Eliminates costly, bothersome cylin- 
der-gas or cartridge-replacing opera- 
tions. 


Provides extra-low dewpoints for 
high dielectric characteristics at 
high frequencies in transmission 
lines and feed systems. 


Field and factory service available 
for design, development and installa- 
tion services... 


WRITE for complete details on Trinity 
Pressurization Packages. 


COMPLETE 
PRESSURIZATION 
SYSTEMS 


for 
CABLES, 


WAVE GUIDE, 
FEED SYSTEMS 


DRY AIR SYSTEMS 


FOR ELECTRONIC APPLICATIONS 


TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 


Circle 76 on Inquiry Card, page 105 


Sonar Transducer 


(Continued from page 90) 


It was on this basis that Acoustica 
was awarded Contract No. Nonr- 
2431(00) in November 1957. This 
authorized the company to conduct 
a research and development pro- 
gram that resulted in SEFAR. 
Several models have been built 
for operation at 10 kc. The most 
satisfactory model was a brass con- 
figuration 13 feet long and 1 inch 
in diameter with a barium titanate 
transducer. This model was tested 
at NOL and U. S. Underwater 
Sound Laboratory. It exhibited a 
directivity index of 21 db, an effi- 
ciency of 65%, and power-handling 
capability of over two kilowatts. 
Directivity was identical when used 
as a transmitter or receiver. Direc- 
tivity can range from 45° to less 
than 10° in beam-widths. Models 
have been designed for operation 
at frequencies ranging from below 
500 cps to 25 Kc. A design has 
been made for an element which 
will operate at 400 CPs at an acous- 
tic power level of 1 megawatt. 


Production Welding 
with Electrons 


(Continued from page 76) 


welding tubing or parts up to 3'%- 
in. diameter and in lengths up to 
10 ft. A turntable can be installed 
for spot welding quantities of 
small parts. 

The designers have 
strong emphasis on_ simplicity, 
reliability and safety. Production 
personnel can be easily trained to 
operate the equipment. Previous 
ability to perform conventional 
welding operations is not a pre- 
requisite. 

All controls, instruments and the 
high voltage power supply are 
housed in an attractive console- 
style cabinet. The vacuum cham- 
ber, containing the electron gun 
and collet for rotating the work, is 
mounted on top of the cabinet. The 
high-capacity vacuum pumping sys- 
tem is located behind. Controls are 
simple and grouped within easy 
reach and direct sight of the op- 
erator. 


placed a 
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A HOFFMAN SEMICONDUCTOR APPLICATION CASE HISTORY 


THIS 
VOLTAGE 
REGULATION 
PROBLEM 
HAD TO BE 
SOLVED 
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Hoffman Silicon ZENER Devices were the solution 


Hoffman Flectronics 44 


Thimble Tubes 


(Continued from page 64) 
array of tube electrode assemblies 
is erected on this platform. Each 
assembly is held rigidly in place 
by a tripod-like structure. Nuvis- 
tor tubes are made of ceramic 
materials and strong metals such 
as steel, molybdenum, and tung- 
sten. 

The electrodes are strongly sup- 
ported from one end in a canti- 
lever fashion. This construction 
feature eliminates the need for 
mica support discs or spacers. All 
the electrodes are small, light cyl- 
inders. They are able to withstand 
a high degree of shock or vibra- 
tion because of their shape and 
low mass. 

All the joints in the complete 
tube are processed at white heat 
(temperature of approx. 2,000° F) 
in a brazing furnace and then in 
a vacuum-exhaust furnace. As a 
result, the parts are joined in 
their original strain-free posi- 
tions. Since the tube elements are 
accurately secured in this man- 
ner, the possibility of shorts de- 
veloping in the tube during opera- 
tion is greatly reduced. 


Assembler loads the grid and grid flange. The 
plate and plate flange are already on the jig. 


Three of the new type tubes are shown beside their present day counterparts. 


Construction Advantages 

. Cylindrical symmetry = and 
cantilever support of the 
electrodes provide a combi- 
nation of high cathode effi- 
ciency and permit the use of 
accurate jigs for parts as- 
sembly. 
3y the use of brazing instead 
of spot welding for the join- 
ing of materials, a potential 
source of failure is removed 
and residual strain in assem- 
bly is eliminated. 

3. There are no micas to fray 
under vibration or to inter- 
fere with high-temperature 
brazing and the exhaust proc- 
essing of the tube. 


Here the cathode sleeve & flange have been 
loaded; now, heater & base wafer added. 
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4. High-temperature processing 

eliminates many of the gases 
and impurities that are diffi- 
cult to remove during manu- 
facture of tubes of conven- 
tional design in which glass 
and mica limit the process- 
ing temperatures. 
Indexing lugs on the base of 
the Nuvistor permit safe and 
easy insertion into the tube 
socket and prevent damage to 
leads. 

3. Because the tubes have been 
degassed at high tempera- 
tures, they can be expected 
to operate at temperatures in 
excess of those permitted 
with conventional types. 


Assembling coated cathode cup over cathode 
sleeve after assembled mount brazing. 
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Thimble Tubes a cen view of GE 


spacing and rigid element 
positioning are maintained. 


(Continued from page 65) 
with element terminals forming integral parts of the 
structure. 

Although the 7077 was designed primarily for UHF 
service, its low-noise properties make it suitable for 
lower frequency operation in applications where tube 
noise is a critical factor. An especially important 
application is use of the 7077 as the intermediate- 
frequency amplifier input tube in microwave receivers. 


Ed.—General Electric revealed several other ceramic tubes under 
development at the IRE Show. For more information see p. 152. 


GE 7077 TECHNICAL DATA 
GENERAL 
Electrica! 
Heater for Unpotential Cathode: 


Voltage (AC or DC) 
Current 


DIRECT INTERELECTRODE CAPACITANCES* 
Plate to Cathode and Heater 
Cathode and Heater to Grid 
Plate to Grid 
Heater to Cathode 


MECHANICAL 
Mounting Position--Any 


MAXIMUM RATINGS 

Plate Voltage 
Positive Peak and DC Grid Voltage 
Negative Peak and DC Grid Voltage 
Plate Dissipation 
DC Cathode Current 
Heater-Cathode Voltage: 

Heater Positive with respect to cathode 

Heater Negative with respect to cathode Vv. 
Envelope Temperaturet °C 
Grid-Circuit Resistance Megohms 


* Measured using a grounded adapter that provides shielding 
between external terminals of tube. 

+ For applications where long life is a primary consideration, 
envelope temperature should be maintained as close to room tem- 
perature as practical. 


close 


LLL 


AVERAGE CHARACTERISTICS 


Plate Supply Voltage 
Resistor in plate circuit (by-passed) 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance Micromhos 
Plate Current .5 ma. 
Grid Voltage, approximate 
Gm = 50 Micromhos —5 v. 


TYPICAL OPERATION 


GROUNDED-GRID AMPLIFIER—450 MEGACYCLES 
Plate Supply Voltaget 
Resistor in plate circuit (by-passed) t 
Cathode-Bias Resistor 
Plate Current 
Bandwidth, approximate 
Power Gain, approximate 
Noise Figure (Measured with power- 
matched input, using argon lamp 
noise source), approx. 


t Lower supply voltage and a lower value of resistor may be used 
in the plate circuit with some sacrifice in uniformity of performance. 


RCA NUVISTOR (SMALL-SIGNAL TRIODE) 


Exhaust and final seal take place when the ELECTRICAL: 


tube envelope has been added to assembly. 


Heater, for Unpotential Cathode: 


Voltage (AC or DC).. 


Current 


DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 


Grid to Plate . 


Grid to Cathode, Heater and Shell 
Plate to Cathode, Heater, and Shell 


Plate to Cathode 
Heater to Cathode . 


CHARACTERISTICS, CLASS Ai AMPLIFIER: 


Plate Voltage. 
Grid Resistor 


Cathode Resistor 


Amplification Factor 


Transconductance 


Plate Current 


Grid Voltage (approx.) for plate current of 10 ua 
MAXIMUM RATINGS: 


Plate Voltage 
Grid Voltage . 


Peak Positive Grid Voltage 


Plate Dissipation. . 


Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 
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THE FIRST COUNT-DOWN WAS... 


ide AN R.F. 


SHIELDING ENCLOSURE / 


Proper functioning of critical missile electronic guidance 
systems demands exhaustive pretesting in the laboratory, 
on the production line and at the launching site. One very 
important pre-testing procedure is analyzing the performance 
of electronic components, sub-systems and systems in an area 
completely free of RF interference. 

Shielding, Inc. is a supplier of RF Shielding enclosures for 
use in both the Thor and Atlas programs. As a designer 
and producer of RF shielding enclosures from the largest 
ever built to standard, modular rooms, Shielding has the 
experience and abilities to fill critical RF shielding 
requirements — with either a standard or custom- 
designed enclosure. 

Missile and communication equipment manufacturers and 
government officials know from experience that Shielding 
enclosures offer the highest RF shielding effectiveness 
available for construction material used . . . incorporate 
extra mechanical design features and installation versatility 
not found in conventional enclosures. 

Whatever your RF interference needs, Shielding will 
deliver an enclosure to your specifications. Write or wire, 
outlining your problems, to Shielding, Inc. You will receive 
a prompt appraisal. 


68 N. READE AVE. 
RIVERTON. N. J. 


ORT WORTH—MITCHELL SPEAIRS COMPANY ¢SEATTLE-G. M. GILLETT COMPANY 
IGABADA — STARK ELECTRONICS SALES.LTD., AJAX, ONTARIO 
peas ’ 
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Products |... for the Electronic Industries 


R-F POWER AMPLIFIER 


Model A-25 r-f power amplifier ex- 
tends the effective range of standard 
telemetering transmitters in the 215- 
260 mc band. It features miniature 
construction, stabilized circuitry, and 


improved thermal characteristics. It 
has a 25 w. output with a 2 w. input 
drive; input and output nominal 50 
ohms. No blower or forced air cooling 
is required. Supply requirements are 
450 v. plate, 225 v. screen and either 
6.3 or 12.6 ac/de fil. It is designed for 
FM or PM systems, but is adaptable 
for AM with slightly reduced power 
output. Dorsett Laboratories, Inc., 401 
E. Boyd, Box 862, Norman, Okla. 
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CONTROL KNOBS 

Line of standard plastic control 
knobs conform with MS-91528. There 
are 4 basic knob types. Each is avail- 
able in 3 shaft sizes. Finishes are 
either gloss, matte, or two color specs. 
Color and finishes may be intermixed. 
Knobs are made of plastic, type 111, 
class H2, per specification L-P-349. 


Set screws are cadmium plated, class 
3, type 11, per specification QQ-P-416. 
Inserts are brass, composition 4, hard, 
per specification QQ-B-613. National 
Company, Inc., 61 Sherman St., Mal- 
den, Mass. 
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VARIABLE FIELD MAGNET 


Variable field permanent magnet 
features: Continuously variable mag- 
netic field strength, for any chosen 
gap, readily interchanged pole faces, 
and variability of gap from 0 to 4% 


in. Field strengths continuously vari- 
able over a 20 to 1 ratio of maximum 
to minimum are obtained at any 
chosen gap by means of adjustable 
magnetic shunt rings. Negligible hys- 
teresis and indefinitely long magnetic 
lifetime are secured by use of ori- 
ented ceramic magnetic material. 
Laboratory for Science, 5431 College 
Ave., P. O. Box 2925, Oakland 18, 
Calif. 
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TUMBLE-FINISHER 


Model RA Rollabrader, a 0.5 cu. ft. 
tumble-finisher features a barrel drive 
system using four neoprene rollers 
and dual drive shafts. Variable speed 
drive is adjustable from 20 to 46 rpm. 
Typical uses include short runs of 
small production parts, experimental 
processing, precision finishing of deli- 


eate parts and similar small volume 
work. It is 25% x 31 x 17% in. Barrel 
is 8% in. wide with roller flanges 
17% in. in dia. Rampe Manufacturing 
Company, 14915 Woodworth Avenue, 
Cleveland 10, Ohio. 
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WIRING DUCT 

All-white wiring duct matches the 
white interiors of control panels as 
required by J.I.C. (Joint Industry 
Conference). It provides high light 
reflectance and allows greater in- 


ternal visibility. It is made of Poly- 
vinyl Chloride plastic and does not 
incorporate fiber fillers; therefore 
does not support fungus growth and 
will not irritate the hands of instal- 
lers. It is available in any of 19 
standard sizes ranging from % x % 
in. to 3 x 4 in. and is supplied in 
standard lengths of 5 ft, 6 ft, or 7 
ft lengths. Panduit Corp., Dept. EIP, 
14461 Waverly Ave., Midlothian, III. 
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VOLTAGE REGULATOR TUBE 


Ruggedized, subminiature, metal- 
ceramic, corona discharge, voltage 
regulator tubes cover the 400 to 4000 
v range. Regulation is 1.0% over a 
10™ to 10° amp current range. Pre- 
breakdown current is less than 10°” 
amp at room temperature. Tempera- 
ture range is —55° C to 200° C. Di- 


mensions are 0.65 in. long (excluding 
tubulation and anode pin) x 0.3 in. 
O.D. Overall length, including tubula- 
tion and anode pin, is less than 1 in. 
Radiation Research Corp., 1114 First 
Ave., New York 21, New York. 
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HEAT EXCHANGER 

LC-5 air-to-liquid heat exchanger is 
mounted within an electronic rack 
and uses room air of up to 125°F. at 
altitudes of up to 10,000 ft. as the 
cooling medium. The pump, motor, 


fan, relief valve, flow switch and 
storage tank are contained within 
the aluminum casing. All electrical 
controls are located remote from the 
unit. It dissipates 2000 w of heat from 
Monsanto Type OS-45 oil at a cir- 
culation rate of 3 gal/min. Meets 
MIL-E-4158, MIL-T-4807, and MIL- 
STD-170. Ellis and Watts Products, 
Inc., P. O. Box 33, Cincinnati 33, 
Ohio. 
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X-BAND MAGNETRONS 

Tubes, type 2J42B and a rugged- 
ized version of type 6027H, designed 
for missile and other airborne appli- 
cations, are fixed-frequency X-band 
devices. Minimum peak power out- 
puts are 14 kw for the 2J42B, and 
18 kw for type 6027H. They with- 
stand 5g vibration at 10 to 500 cps 
with less than 3 mc frequency shift 
and less than +0.5 Mc frequency mod- 


ulation. In addition, both types are 
capable of withstanding 50g shock 
for 4 msec, and may be operated at 
altitudes as high as 60,000 ft. Syl- 
vania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. 
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ANGLE AND T-DRIVES 

Angle and T-drives, Series 12 for 
transmitting power at right angles 
in cramped space. These 1:1 ratio 
units may be integrally combined with 
any of Metron’s miniature speed re- 


ducers, or between 2 or more of these 
speed reducers. Drives handle up to 
24 oz.-in. of torque. Speeds to 10,000 
RPM are reached without excessive 
wear. Maximum power transmitted is 
0.025 HP. Forty-eight pitch, 20° PA 
miter gears, lubricated with MIL-G- 
3278 grease, are used. Case OD is 
1.062 in. Metron Instrument Com- 
pany, 432 Lincoln St., Denver 3, 
Colo. 
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MAGNETIC CORE TESTER 

A production and laboratory instru- 
ment, Model RK-100, is for testing 
tape wound cores, ferrite cores, and 
relays. Two units may be operated 
synchronously for core plane and co- 
incident current testing. Features in- 
clude: 2.0% meter for rough settings 
—precision resistors for current mea- 
surements—0.1 ma to 1.0 a current 
pulse 0.1 usec. to 1 msec. current 


rise time—9 pulse logical patterns— 
handling of switching times to 35 
msec.—requires only one winding on 
core being tested. Arkay Engineer- 
ing, Inc., 225 Santa Monica Blvd., 
Santa Monica, Calif. 
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FERRITE ISOLATORS 

Covering the frequency range from 
3.95 to 12.4 KMC in 3 broadband mod- 
els, these ferrite isolators have an in- 
sertion loss of 1.0 db and a vswr of 
1.2. Each covers an entire waveguide 


band. Rated at 5 w. they can handle 
up to 25 w. with a temporary electri- 
cal degradation. Model 1205 covers 
the 2 x 1 in. range; min. isolation is 
16 db. Model 1204 covers the 1% x %4 
in. range; min. isolation is 20 db. 
Model 1203 covers the 1 x % in 
range; min. isolation is 30 db. Poly- 
technic Research & Development Co., 
Inc., 202 Tillary St., Brooklyn 1, 
ete 
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AC VOLTAGE DIVIDER 

Model DT-72, Dekatran, linear ac 
voltage divider, is a laboratory stand- 
ard for measuring voltage ratios with 
a linearity accuracy of better than 
0.0001% (1 ppm). Toroidal trans- 
formers are combined to provide 7 
decades of accurate voltage division. 
Accuracy is maintained over a wide 
range of audio frequencies, input 
voltages and ambient temperatures. 


It uses an in-line dial configuration 
to increase ease of operation and 
reading. May be mounted in a stand- 
ard relay rack. Electro Measure- 
ments, Inc., 7524 S. W. Macadam 
Ave., Portland, Oregon. 
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BUSS Fuses provide Maximum Protection against 


damage due to electrical faults 


When an electrical fault occurs, 
BUSS fuses quickly clear the circuit. 
By preventing useless damage, BUSS 
fuses help to get your equipment back 
in operation sooner. Users of your 
equipment are safeguarded against the 
expense of unnecessary repair bills. 


BUSS fuse dependability also pre- 
vents needless blows that ‘knock’ 
equipment. out-of-service without 
cause. Users are protected against ir- 
ritating and often costly shutdowns 
due to faulty fuses blowing when 
trouble does not exist. 


BUSS fuses are made to protect =not to blow, needlessly 
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Electronic Testing Assures 
Dependability in BUSS Fuses 
Every BUSS fuse is tested in a 

sensitive electronic device that auto- 
matically rejects any fuse not correctly 
calibrated, properly constructed and 
right in all physical dimensions. 


By specifying BUSS fuses, you are 
providing the finest electrical protec- 
tion possible, — and you are helping to 
safeguard the reputation of your prod- 
uct for quality and reliability. To meet 
your needs, the BUSS fuse line is most 
complete. 


If you have an unusual or difficult protec- 
tion problem . . . let the BUSS fuse 
engineers work with you and save you 
engineering time. If possible, they will 
suggest a fuse already available in local 
wholesalers’ stocks, so that your device 
can easily be serviced. 


For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders, write for bulletin SFB. 


Bussmann Mfg. Division McGraw- 
Edison Co., University at Jefferson, 
St. Louis 7, Mo. 


FUSES FOR HOME, FARM, 


TRUSTWORTHY NAMES IN COMMERCIAL, ELEC- 


ELECTRICAL PROTECTION 
TRONIC, AUTOMOTIVE AND 
INDUSTRIAL USE. 
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WASHINGTON 


CONGRESS TAKES HAND—Because of the impor- 
tance of launching a full-scale study of the r-f 
spectrum to determine the government’s use of radio 
frequencies, House Interstate & Foreign Commerce 
Committee Chairman Oren Harris (D., Ark.) has 
planned a comprehensive survey of the spectrum 
by a staff of technical experts, drawn from all areas 
of radio frequency use. The study will be conducted 
by the newly formed Interstate Commerce communi- 
cations and power subcommittee, also headed by Mr. 
Harris. Last year, vigorous objections by broad- 
casting-television interests killed in the House, a 
Senate-passed resolution which would have insti- 
tuted a joint Congressional survey of the govern- 
ment’s use of radio frequencies. 


SPECTRUM ANALYSIS —Chairman Harris has 
asked the House for a $150,000 fund for the spec- 
trum study and for the establishment of the tech- 
nical staff which he termed one “of the most im- 
portant undertakings of this committee in a long 
time.” He stated that “The study will include 
present and future uses by military and other gov- 
ernmental agencies, radio and television stations, 
and other private parties, of the radio spectrum, 
and legislation needed to establish proper govern- 
mental machinery and procedures to assure a fair 
distribution of available frequencies among all these 
users.” 


STAFF AVAILABILITY — The House committee’s 
spectrum survey does have the problem as to the 
availability of well-grounded, experienced technical 
personnel of the caliber needed to make the com- 
prehensive study of the government’s use of radio 
frequencies. One possibility under consideration 
by Chairman Harris was that communications and 
frequency experts who have retired recently could 
compose a valuable element of the projected techni- 
cal staff. Such experts could direct younger radio- 
electronics engineers who would be interested in 
such an assignment to start their career. The House 
committee might also obtain the services of some 
personnel on loan from government agencies or the 
military services. 


TELEVISION ALLOCATIONS — With the ever- 
increasing requirements of the mobile radio services, 
the FCC may have to treat VHF television just as 
it has AM broadcasting spectrum space over the 
years. This is the consensus of authoritative TV- 
radio consulting engineers both in the government 
and in private practice. The view of these engi- 
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neering experts is that the FCC may be forced to 
make a “nation-wide competitive” VHF system with 
the present 12 channels through reduction of VHF 
mileages, varying of powers and heights, directional 
antennas, precision offset, and adjacent-channel in- 
terference which would virtually mean the estab- 
lishment of an entirely new VHF system. While 
desirable from the standpoint of these engineers, 
the plan of Commissioner T. A. M. Craven for 25 
continuous VHF channels, it is felt this plan cannot 
be effectuated because of the pressing spectrum 
requirements of the non-broadcast radio services. 


LEGISLATION ON CONTACTS—Legislation which 
would bar anyone from written or personal commu- 
nication with members and employees of the FCC 
regarding either adjudicatory or rulemaking pro- 
ceedings, unless the communications are made part 
of the public record, has been introduced in the 
House by Interstate & Foreign Commerce Committee 
Chairman Harris. The legislation was the result of 
disclosures last year before the House Legislative 
Oversight Committee made to the FCC commission- 
ers and top staff officials by applicants for television 
stations and their attorneys to influence FCC deci- 
sions. The legislation also provides that for the 
election of regulatory commission chairmen, includ- 
ing the FCC, by the commissioners for terms not to 
exceed three consecutive years instead of the pres- 
ent provision in the case of the FCC where the 
Chairman is appointed by the President. 


PLANS COMMISSION—To carry out the recom- 
mendations submitted to President Eisenhower late 
last year by his Special Advisory Committee on Tele- 
communications, including a study of the role of 
the federal government in the management of the 
United States “telecommunications resource,” the 
establishment of a five-member Commission on Tele- 
communications Management to serve for one year 
was proposed to Congress in letters from Office of 
Civil and Defense Mobilization Director Leo A. 
Hoegh, sent at the direction of the President to both 
the Senate and the House of Representatives. The 
recommended legislation, sent in the form of a 
“draft joint resolution,’ proposed the President 
should appoint the five members of the commission 
and the study and investigation by that body would 
be financed through the President’s national de- 
fense emergency fund. 


ROLAND C. DAVIES 
Washington Editor 


National Press Building 
Washington 4 
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Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS., Vol. 1, No. 2 


NEW ONE-WATT COMMUNICATION KLYSTRONS COVER GOVERNMENT AND COMMON CARRIER BANDS 


Designed primarily for use in microwave 
relay links, the QK-661 and the QK-754, 
one-watt transmitter klystrons, operate 
at frequencies of 7,125 to 8,500 Mc and 
5,925 to 6,425 Mc, respectively. The QK- 
661 is the first tube of its kind to cover 
the entire government band. The QK-754 is 
the first of a planned series of tubes to 
cover the entire communications band. 


Both are mechanically tuned, integral- 
cavity, long-life, reflex-type tubes. The 
QK-754 uses a coaxial output ; the QK-661, 
a waveguide output. 


To insure efficient operation the tubes 
are available with integral cooling fins 
or with a heat-sink attachment suitable 
for connection to the chassis. 


TYPICAL REFLECTOR VOLTAGE 
(AT MAXIMUM POWER OUTPUT) 


vs. FREQUENCY 


fres-750V 1 
Mode: 2% 
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Typical operating characteristics 


QK-754 QK-661 

Frequency Range 5925 to 6425 Mc 7125 to 8500 Mc 
Power Output 1.5 watts 1.6 watts 
Electronic Tuning 50 Mc 25 Mc 

(to half-power pts) 
Modulation 
Sensitivity 1 Mc/V 

(10 V pk-to-pk mod volt) 
Temp. Coefficient + 0.1 Mc/OC 


600 Kc/V 
+ 0.1 Mc/°C 
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You can obtain detailed application information 


Excellence in Electronics 


and special development services by contacting: 


Microwave and Power Tube Division, Raytheon 
Manufacturing Company, Waltham 54, Massachusetts 


A LEADER IN CREATIVE MICROWAVE TECHNOLOGY 
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This microwave measurement bench is for the determination of Voltage Standing 
Wave Ratio using the slotted-line technique. Other systems utilizing directional 
couplers or magic tees for measurement of VSWR are known, but the use of the 
Slotted Section assures maximum accuracy. 

Regardless of the technique used, accurate readings depend on the precision of 
the test instruments involved. When it comes to microwave test instruments PRD 
produces the widest range of the most precise equipment available anywhere in 
the world. 


You will notice in the measurement bench shown that there are four test com- 
ponents separating the klystron tube mount from the Slotted Section. These are: 
A Slide Screw Tuner, ferrite Isolator, Level Set Attenuator, and a broadband direct 
reading Frequency Meter. THE USE OF THESE FOUR COMPONENTS IN THE 
TEST LINE IS MANDATORY FOR PRECISE VSWR MEASUREMENTS! 

The reason for this is clear when you consider the interrelationship between 
VSWR, power, and frequency. 

The Slide Screw Tuner is used to match the klystron output to that of the tandem 
test line, thereby maximizing its output and increasing its stability. 

The use of the ferrite Isolator assures klystron frequency and power stability by 
shielding the source generator from changes in impedance further down the line. 
It accomplishes this with negligible attenuation of the incident power. The Level 
Set Attenuator is used to adjust the amount of power feeding the remainder of the 
test line. 

The reaction Frequency Meter accurately monitors the output of the klystron 
by a resonant dip on the Standing Wave Amplifier. 

A Slotted Section, tuned Broadband Probe, Standing Wave Amplifier, and matched 
Termination complete the precision waveguide, X-band, VSWR bench. A Klystron 
Power Supply to provide the signal source with power and modulation and a Fixed 
Waveguide Attenuator to simulate the unknown are also shown. 

Special problems in VSWR and other related measurements? — Contact our 
Applications Engineering Department. 

We at PRD have pioneered the development of precision microwave test instru- 
ments . . . PRD is the only pioneer company today producing microwave test 
instruments exclusively. In fact, we’re just about the largest microwave company 
in the world .. . our cable address is MICROWAVE, New York, USA. 

For technical details and specifications covering products shown write: 
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TEST INSTRUMENTS USED 
IN THIS X-BAND VSWR BENCH 
809 Klystron Power Supply, catalog page F-10 
703 Shielded Tube Mount, catalog page F-8 
303-A Slide Screw Tuner, catalog page B-14 


—1203 Isolator, catalog page A-21 
-159-A Level Set Attenuator, catalog page A-17 
-535 Frequency Meter, catalog page D-12 


203-D Slotted Section, catalog page B-11 


-250-A Broadband Probe, catalog page B-12 


277-A Standing Wave Amplifier, catalog page E-7 


UNKNOWN—represented by a 140 Fixed Waveguide 
Attenuator, catalog page A-11 


116-A Waveguide Termination, catalog page A-19 


MICROWAVE ENGINEERS-SCIENTISTS 
Positions offering stimulating challenges with 
unlimited potential are now open at PRD. Please 
address all inquiries to Mr. A. E. Spruck, PRD, 
202 Tillary Street, Brooklyn 1, New York. 


» Polytechnic Research and Development Co., Inc. 


202 Tillary Street, Brooklyn 1, New York. Telephone: ULster 2-6800 
West Coast Office: 2639 So. La Cienega Bivd., Los Angeles 34, California. Telephone: TExas 0-1940 
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“FACTS! 


USE THIS FREE READER SERVICE CARD 


Keep up to date—get the facts about the new products and equip- 
ment as they hit the market. ELECTRONIC INDUSTRIES’ adver- 
tisers will be glad to send you complete literature giving specifica- 
tions and data relating to those products advertised in this issue. 
To help you, the new product items, new literature and advertise- 
ments in this issue are numbered consecutively, from the front to 
the back of the book. The extra cards are for the use of your associ- 


ates with whom you share your copy of ELECTRONIC INDUSTRIES. 
Mail Card Below 
Today For Quick In- 
formation On New 
Products Described FIRST CLASS 
in This Issue. No PERMIT NO. 36 
Postage Needed. NEW YORK, N. Y. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 


POSTAGE WILL BE PAID BY 


ELECTRONIC INDUSTRIES 


P. O. BOX 73, VILLAGE STATION 


NEW YORK 14, N. Y. 


Postcard valid 8 weeks only. After that use own letterhead describing item wanted APRIL 1959 
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TWIEW! HIGH VOLTAGE NPN 
TRANSISTORS ALLOW 
TUBE REPLACEMENT AND 
CIRCUIT COMPATIBILITY 


GT’s new high voltage germanium alloyed junction transistors now allow the same 
optimization as formerly could be realized only with vacuum tubes. These character- 
istics plus conventional “transistor” advantages offer new design opportunities in 
computers, magnetic memory cores, data processing equipment, gas filled indicator 
tubes and other applications where reduction of space, weight and high reliability 
are prime requisites. 


The GT 1200 is particularly suited to drive gas filled display tubes, such as the 
Burroughs Nixie ® and Pixie ®, without changing existing circuitry other than alter- 
ing voltages so as not to exceed the rating of the transistor. 


GT 1200 


Collector to Base Voltage Ic = 25 uA 90 Volts Min. 
(Emitter Open) ' 
Emitter to Base Voltage le = 254A 20 Volts Min. 
(Collector Open) . 
Collector to Emitter Voltage Ie = 25 4A 90 Volts Min. 
(Punch Through) 


Supplied in TO-9 case 


GT 1201 — GT 1202, in addition to driving gas filled display tubes, are ideally suited 
for driving high inductance loads, driving transformer coupled loads and allow more 
nearly perfect impedance matching. These transistors are fast devices capable of 
handling high impedance loads and large signal swings. 


GT 1201 GT 1202 


| Collector to Base Voltage Ic = 25 uA 75 Volts Min. | 45 Volts Min. 
(Emitter Open) 
ACTUAL Emitter to Base Voltage le = 25 uA 20 Volts Min. | 20 Volts Min. 
SIZE (Collector Open) : 
Collector to Emitter Voltage } |: = 25 uA 75 Volts Min. | 45 Volts Min. 
(Punch Through) 


Supplied in TO-9 case 


Write today for Bulletin GT 1200 


GENERAL TRANSISTOR 


Cc Oo R P Oo R a T 1 oO N 


91-27 138TH PLACE JAMAICA 35, NEW YORK 


IN CANADA: DESSER E-E LTD., 441 ST. FRANCIS XAVIER, MONTREAL 1, QUEBEC. FOR IMMEDIATE DELIVERY FROM STOCK, CONTACT YOUR NEAREST AUTHORIZED 
TRANSISTOR DISTRIBUTOR OR GENERAL TRANSISTOR DISTRIBUTING CORP., 91-27 136TH PLACE, JAMAICA 35 NEW YORK. FOR EXPORT: GENERAL TRANSISTOR 


INTERNATIONAL CORP., 91-27 138TH PLACE, JAMAICA 35, NEW YORF. En 
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for MINIMUM SIZE 


...the exceptionally reduced sizes and light- 
weight of Aerovox metallized-paper capacitors 
makes them ideal for those applications where 
space is at a premium. 


for MAXIMUM 
PERFORMANCE 


... the unique properties of Aerovox metallized- 
paper capacitors—ruggedness, reliability, and 
high safety factor assure you of longer equip- 
ment life. 


for WIDEST OPERATING 
TEMPERATURES 


...Aerovox metallized-paper capacitors are 
available in a wide variety of case styles for 
operation at temperatures ranging from —65°C 
to —125°C. 


Complex electronic equipment such as guided missiles, computers, 
airborne receivers, transistorized radios and color TV have success- 
fully applied Aerovox metallized-paper capacitors. You are invited 
to consult with our capacitor specialists for experienced assistance 
in selecting the right metallized-paper capacitor for your particular 
needs. Complete detailed information, quotations, delivery schedules, 
available on written request. 


AVAILABLE NOW... 
50 VDC METALLIZED — PAPER 
MINIATURE CAPACITORS 


AEROVOX CORPORATION 


NEW BEDFORD, 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 
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MASSACHUSETTS 


Products 


AIRBORNE RECEIVER 

The rack type ATR-100 contains 4 
type 1403 Airborne Receivers, one 
type SDU-203 Spectrum Display Unit 
and one Type CSD-170 Crystal Stor- 
age Drawer. The Type 1403 receivers 


are double superheterodyne type with 
a noise figure of less than 8db. They 
incorporate phase-lock detection and 
offer a choice of 2 sec. i-f amplifiers 
of different bandwidths, one of 500Kc 
at the 3db points with an attenuation 
of 60 db 500 kc each side of center 
frequency and the other of 100kc 
with better than 60db attenuation 
250KC each side of center frequency. 
Nems-Clark Co., 919 Jesup-Blair Dr., 
Silver Springs, Md. 
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X-Y RECORDERS 

Recorder consists of a basic plotter 
with separate input modules for gen- 
eral purpose, computer, low-level dif- 
ferential, time base, curve following, 
and other specialized functions. Im- 
provements include faster slewing 
speeds, greater accuracies, 0.05% in- 
ternal calibration, 10 xv sensitivity, 


internal Zener diode reference, im- 
proved vacuum hold down system, 
vernier control between ranges, re- 
mote operation of function modules. 
Electro Instruments, Inc., 3540 Aero 
Court, San Diego 11, California. 
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Products 


POWER SUPPLY 

High-voltage power supply units 
are used in precision spectroscopy 
and fast coincidence applications us- 
ing 14-stage photomultiplier tubes. 
The HV25 series has an output volt- 


age range of 800-2500 v; the HV 15 
series, a range of 400-1500 v. Both 
types can deliver an output current of 
8 ma and both have a polarity-re- 
versing switch. Plug-in units T-2 for 
temperature and/or C-1 for chopper 
stabilization, may be added to the 
HV 15 or HV 25 power supply units 
at any time, without making wiring 
changes. The Victoreen Instrument 
Co., 5806 Hough Ave., Cleveland 3, 
Ohio. 
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CABLE 


Intercommunication cable has color- 
coded, paired copper conductors in 
Size No. 22 AWG. It is designed for 
intercom, annunciator, telephone, and 
call systems; also data processing 
equipment and industrial automation. 
It comes in pairs of 6, 11, 16, 26, and 
51. Insulation is Flamenol (poly- 


vinyl chloride). The over-all jacket 
is a tough Flamenol. Stripping is 
made easy by the use of a nylon rip 
cord under the jacket. General Elec- 
tric Co., Wire & Cable Dept., Bridge- 
port 2, Conn. 
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for SSB transmissions: 
a new rapid test instrument 


e incredibly simple to operate 


e compact 


complete unit occupies only 
19 Ye" of panel height 


e exceptionally low-priced 


& 


PANORAMIC'’S 


SSB-3 


a sensitive 
spectrum 
analyzer 


Panoramic’s Model 
SB-12a Panalyzor 


& ii 


a stable 
tuning head 


e 
& 


a two-tone 
generator 
internal 
calibrating 
circuitry 
Prependabi® 
(( CERTIFIED 
 \yrngntonesnreny ; 


4, for accurate £ 


& da ta se 


540 South Fulton Avenue, Mount Vernon, N. Y. ° 


Cables: Panoramic, 


Now, Panoramic has incorporated in one 
convenient package the equipment you 
need to set up... adjust ... monitor... 
trouble-shoot SSB and AM transmissions. 


Two Tone Test* 


Fixed sweep width 2000 
cps. Full scale log side- 
band tones 1.5 ke and 
2.1 ke from carrier (not 
shown). Odd order |.M. 
distortion products down 
37 db. 


Hum Test* 


Indication of one sideband 
in above photo increased 
20 db. Sweep width set 
to 150 cps reveals hum 
sidebands down 54 db and 
60 db. 


pre-set sweep widths of 150, 500, 2000, 
10,000 and 30,000 cps with automatic op- 
timum resolution for fast, easy operation 
continuously variable sweep width up to 100 
ke for additional flexibility 
60 db dynamic range 

@ 60 cps hum sidebands measurable to —60 db 
high order sweep stability through AFC 
network 
precisely calibrated lin and log amplitude 
scales 
standard 5" CRT with camera mount bezel 
two auxiliary outputs for chart recorder or 
large screen CRT 


2 mc to 39 me range with direct reading 
dial free of hum modulation 


two separate audio oscillators with inde- 
pendent frequency and amplitude controls 
output 2 volts max. per tone into 600 ohm 
load, combined in linear mixer 

1.M. of two tones less than —60 db 


two RF signal sources simulate two-tone 
test and check internal distortion and hum 
of analyzer 

center frequency marker with external AM 
provisions for sweep width calbrations 


See Panoramic Analyzer No. 3 describing 
testing techniques, etc., for single side- 
bands. A copy is yours for the asking. 


Write, wire, phone RIGHT NOW for tech- 

nical bulletin and prices on the new SSB-3. 

Panoramic instruments are PROVED PER- 
FORMERS in_ laboratories, 


plants and military installa- } 
tions all over the world. Send - 
= 
regular mailing list for the 
PANORAMIC ANALYZER fea- 


for our new CATALOG DIGEST _ 
and ask to be put on our ra 
turing application data. 

Phone: OWens 9-4600 


Mount Vernon, N. Y. State 
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ETC Gee Rack-Panel Oscilloscope 


that opens new testing horizons 


5" scope 


performance 


WITH A NEW 312” 
SQUARE TUBE 


. » » GIVES SO MUCH, IN SUCH LITTLE 
SPACE ... AT SO LOW A PRICE 


Here, at last, is a full quality, truly 
professional ’scope priced within easy 
reach . . . and designed to a size that 
can be used in practically any rack- 
mounting set-up, even where space is 
distinctly limited. 


HIGHLIGHT SPECIFICATIONS 


¢ CRT type 41HAP1. 
115 v. A.C., 60-400 cyc. 
+10%. 
Sensitivity: .028 v./in. (ver- 
tical amplifier), 0.3 v./in. 
(horizontal) P/P. 
Frequency response flat to 
D.C.; vert. amplifier 3db @ 
300 ke.; horiz. amplifier 10% 
@ 100 kc. 
Input impedance 2 megohms, 
40 pp. 
Linear sweep time base 2 cps. 
to 30 kc., 0.5 sec. to 33 psec. 
Amplitude 0.1 v.P/P. Square 
wave at power line fre- 
ones. Accuracy overall 


-25° zon x 19” wide x 
11.375” d 


Printed rene 


WRITE FOR 
COMPLETE 
SPECI- 
FICATIONS 


electronic 


1200 MERMAID LANE 


The “heart” of this miniaturized ETC 
Model K-10-R assembly is its unique 
ETC Type 41HAP1 square-faced 312 
C-R tube. This provides a raster size 
equivalent to that of a conventional 
5” round tube. 


Operational features of the K-10-R 
far exceed those of ordinary ‘scopes 
of comparable size or price. 


Headquarters for MULTI-BEAM 
OSCILLOGRAPHY and 
dependable C-R Tubes 


Standard and special ETC oscillo- 
scopes range from single-channel styles 
such as the K-10-R (above) to types 
recording from 2 to 8 channels on a 
single tube face. ETC Cathode Ray 
Tubes range from single-gun to 10-gun 
types. Write for catalog. 


tube corporation 


PHILADELPHIA 18 


PENNA 
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DIGITAL DECODER 


Electro-mechanical decoder, HS-59, 
ean be set to respond to any one of 
20 million combinations of coded digi- 
tal pulses. The code can be changed 
without using tools in less than 1 


min. The decoder is a redesign of the 
Secode 49HS decoder which had a 
code capacity of some 300,000 differ- 
ent combinations. Both types are in- 
tended for use where remote signaling 
or control is required and where a 
telephone dial or similar pulse produc- 
ing device is used for transmission 
of coded information. Secode Corp., 
555 Minnesota St., San Francisco, 
Calif. 
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SILICONE RUBBER 


Silicone rubber product, Cohrlastic 
FSR, is a form of silicone rubber, 
fibrous in nature, somewhat resem- 
bling sponge and foam in properties. 
Properties include: high permeability, 
good tear resistance, good tensile 
strength, density in the range of 20 
lbs/cu. ft., good compression-deflec- 


tion characteristics, and useable tem- 
perature range —65° F to 500° F. It 
is available in sheets % in. thick, 9 
in. wide and 6 ft. long. The Connec- 
ticut Hard Rubber Co., 407 East St., 
New Haven 9, Conn. 
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2 Grid Space Pow smite Micro-Miniature Relays 
with new “Sensi-Tork” motor 


New! First AC Powrmite micro-miniature relay. The new Powrmite crystal can micro-miniature relay is the smallest, lightest 
AC relay made today. 


New! First relays with built-in arc suppressed coil. In the same micro-miniature size Filtors’ Powrmite is also made with a 
built-in arc suppressed coil to cut radio interference a minimum of ten to one. Available also in four and six-pole sub- 
miniature relays, Filtors arc suppressed relays increase life and reliability of associated circuitry. 


New! AC sub-miniature relays. Filtors now manufactures the smallest, lightest four and six-pole sub-miniature hermetically 
sealed relays for AC operation. 


New! .2 grid space Powrmite micro-miniature relays. All types of Filtors Powrmite micro-miniature relays are now available 
in .2 grid space in all mounting styles; .2 grid space relays feature Filtors new “Sensi-Tork” motor, a Filtors development for 
greatest reliability and sensitivity. 


Filtors, the leader, ana specialist in the development and manufacture of micro and sub-miniature rotary relays makes a 
complete line of general purpose, latching (both 2, 4 and 6 DPDT) and %” sub-miniature hermetically sealed relays. The 
Powrmite, Filtors’ popular micro-miniature relay, has long been acclaimed by hundreds of users as the most reliable in the 
field. Write for catalog! 

Leading manufacturer of hermetically sealed rotary micro and sub-miniature relays. 


Main office and plant: Port Washington, N. Y.: POrt Washington 7-8220. = T Cc 
West coast office: 13273 Ventura Bivd., Studio City, Calif.: STanley 3-2770 iL ORS, be © 
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Quan-Tech’s Transistor-Regulated Power Supplies | ‘New 


Products 


AMPLIFIER KLYSTRON 

VA-802 is 1 kw, CW, air-cooled, 4- 
cavity klystron. It can be continu- 
ously tuned for 1700 to 2400 mc and 
is focused with a permanent magnet. 
It has been designed for application 


Model 103 


you can count on! 


You'll find Quan-Tech’s low volt- mae eats” ane i. 
age, precisely-regulated power sup ope, 103 9.30 v. DC. 0-%4 ine "price $175 
plies ideal for laboratory use and ope 105 0-50 v. DC, 0-4 amp. . . Price $205 
for specific applications. So light- 
weight and compact. Take only a 
minimum of bench space. Short- All models, racks, special units 
circuit current is held to a safe — including closer regulation, cur- 
value, automatically. rent metering, etc. — furnished to 
your specifications. 


Also 
MODEL 104 0-50 v. DC, 0-1 amp.. . Price $375 


Four moder reguinted: from in forward scatter communication 
+0.29% or +29 millivolts for line write or call us for complete information! systems. Power Gain: 40 to 50 db; 
and load combined. Feature low Power Output into flat line: (vswR 
ripple, low internal impedance, 1.1 or less) 1000 w; r-f Drive 
small size (84%4” x 5” x 634” deep; uan- ech Power—for maximum efficiency tun- 
weight, 7% lbs, ). ing: 0.1 w max.; Efficiency: typical: 

Ea ere eee as ee Pee 40%; Operating Bandwidth Syne 
QUAN-TECH LABORATORIES ° Morristown, New Jersey | tuned: 4 Mc, Stagger tuned: 6-8 MC; 


Circle 49 on Inquiry Card, page 105 Beam Voltage: 6 kv; Beam Current: 
ak = 500 ma. Varian Associates, 611 Han- 


sen Way, Palo Alto, Calif. 
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RESISTOR 

Hermetically sealed, deposited car- 
bon resistor, DCH-5, is pure crystal- 
line carbon, deposited on a ceramic 
rod. No binder or filler is used. It has 
a class A seal. Rated at 5 watts, it 
measures 4144 x 9/16 in. and the re- 
sistance range is from 100 ohms to 
150 Megohms. It is rated at 100% 
power up to 70° C. and derates to 0 


KELVIN TOROID INDUCTORS 


rapid delivery on prototype and production quantities 


High Q factors, excellent stability vs. temperature and 
current, and self-shielding effects are the main 
features of Kelvin toroid inductors wound on 
molybdenum permalloy dust cores. 
The coils are supplied to the exact inductance required at 
no extra charge. Standard inductance tolerance is +1%. 


Available in three forms: 
UNCASED, with protective wax coating. 
HERMETICALLY SEALED in steel cases to MIL-T-27A specifications. 
ENCAPSULATED in hi-temp plastic to withstand extreme humidity 
and severe mechanical shock. 


at 160° C. Standard tolerance is 
3 K E LVI N +1.0%. It can be either lead or clip 
Send for bulletin KT-1 


mounted. It has two axial terminals 
ELECTRIC COMPANY treated to facilitate soldering. Dale 


5907 Noble Ave., Van Nuys, Calif. + STanley 3-2666+ STate 2.6662 | Products, Inc., Box 136, Columbus, 
Nebraska. 
Circle 212 on Inquiry Card, page 105 
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I-T-E CAN SUPPLY ALL YOUR LARGE 
WAVEGUIDE TEST EQUIPMENT 


om | 
Slotted lines are supplied complete with probe and carriage. Residual SWR is less 
than 1.02:1 over the frequency band. Available in sizes WR770 through WR2300. 


Here are a few examples of the waveguide test equipment and components currently available 
from I-T-E to meet the testing and operating requirements of multi-megawatt radar and 
scatter communications systems. This equipment reflects I-T-E’s broad experience in all 
phases of large waveguide design and manufacture. 
Take advantage of I-T-E’s specialized knowledge of waveguide testing and the precision 
fabrication capabilities of a specially equipped waveguide shop. Facilities such as these 
assure you of the highest standards of quality, maximum economy, and excellent delivery— 
in single or production quantities. 
If you have a requirement or problem relating to waveguide test equipment, write I-T-E 
Folded hybrid tee Special Products Division, 601 E. Erie Ave., Philadelphia 34, Pa. And ask for your copy 
of free-space wave length vs. guide wave length conversion tables for large waveguide. 


E-H plane tuner Close-loop directional coupler Motorized short circuit section 


|-T-E CIRCUIT BREAKER COMPANY 


Special Products Division » 601 E. Erie Avenue + Philadelphia 34, Pa. 
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Products 


POTENTIOMETER 

All-metal precision multi-turn po- 
tentiometer, Model 590, withstands 
temperatures of 200° C. It is avail- 
able in ranges from 25 to 120,000 
ohms. Standard linearity tolerance is 


THE +0.3%. The 1 in. diameter unit op- 


erates over a temperature range of 
NEW POT TER "909" —65° C to +200° C. It will operate 
in a relative humidity of 95%. It 
functions above 20g vibration from 
55 to 2000 cps, withstands a 30g shock 
and meets all specifications to an al- 
titude of 30,000 ft. Spectrol Elec- 
tronics Corp., 1704 S. Del Mar Ave., 
San Gabriel, Calif. 


OW a device that READS and Circle 213 on Inquiry Card, page 105 


STOPS faster, better 
OSCILLATOR 

Model RD-146, 1 Mc High Stability 
Oscillator, features a calibrated trim- 
mer control for making accurate fre- 
quency adjustments against crystal 
aging without comparison to another 


The compact ‘909’ Perforated Tape Strip Reader now makes it possible 
to process information from perforated tape into digital data computer 
systems at high speed and low cost. Simple to operate by clerical personnel, 
the ‘909’ is completely transistorized, and will give maximum performance 
with complete reliability. 

The ‘909’ is a compact unit, suitable for console or rack mounting. Here 
are some of the performance features, available for the first time in equipment 
of this type: 


Character reading speeds up to 1000 


eg Cpevifications 
Simple In-Line threading 


3 Millisec starting time Tape Speed: 
Stops on STOP Character, (0.2 millisec) : 
and will read next character after start} _ 10 wih 100 ips 

100 x 10° operation pinch roll Tape Width: 

Photo Diode Head reads any tape (in- Any Standard Width 
cluding oiled yellow teletype tape) Power Requirements: 

Reads 5, 6, 7 or 8 level tape with cs 

sprocket channel 115V, 60 Cycle, 1 Phase 
Ambient temperature up to 125° F. with 
10,000 hour life Remote/Level Inputs 


Built vag —r standard. The dial (readability ac- 
“ass ae Cee me curacy better than 2 parts in 10°), 


may be related to the known drift 
Contact your Potter representative or call rate and may be varied and set over 
or write direct for further information. 6 cycles. It employs a quartz resona- 
tor under proportional oven control, 
POTTER INSTRUMENT COMPANY, INC. et are ar cera 
Sunnyside Boulevard, Plainview, N. Y. Modification in operating frequency 
The mark of — OVerbrook 1-3200 from 0.8 to 1.2 MC may be furnished. 
Raping Qaaitty Manson Laboratories, Inc., Dept. G, 
Box 1214, 375 Fairfield Ave., Stam- 
ford, Conn. 
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Control: 


Potter has career opportunities for qualified engineers who 
like a challenge, and the freedom to meet it. 
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it could 
happen... 


with 


trllenco 


CAPACITORS! 


CAPACITORS Wills 


INSURE FAILURE-PROOF PERFORMANCE! 


Only 1 Failure in 7,168,000 Unit-Hours for 0.1 MFD Capacitors’ 


Setting a new standard of reliability! 


*Life tests have proved that El-Menco 
Mylar-Paper Dipped Capacitors — tested 
at 100°C with rated voltage applied — 
have yielded a failure rate of only 1 per 
716,800 unit-hours for 1 MFD. Since 
the number of unit-hours of these capaci- 
tors is inversely proportional to the 
capacitance, 0.1 MFD El-Menco Mylar- 
Paper Dipped Capacitors will yield ONLY 
1 FAILURE IN 7,168,000 UNIT-HOURS. 


SUPERIOR FEATURES! 


@ Five case sizes in working voltages and ranges: 


200 wvoc — .018 to .5 MFD 


400 wWvDC — .0082 to .33 MFD 


600 WVDC — -0018 to .25 MFD 


1000 Wv0C — -001 to .1 MMF 


1600 WVvDC — -001 to .05 MFD 


El-Menco Tubular Dur-Paper Line. 


SPECIFICATIONS 


@ TOLERANCES: 10% and +20%. Closer tol- 
erances available on request. 


@ INSULATION: Durez phenolic resin impregnated. 


®@ LEADS: No. 20 B & S (.032”) annealed copper- 
weld crimped leads for printed circuit application. 


@ DIELECTRIC STRENGTH: 2 or 2% times rated 
voltage, depending upon working voltage. 


@ INSULATION RESISTANCE AT 25 C 
For .OSMFD or less, 100,000 megohms minimum. 
Greater than .05 MFD, 5000 megohm-microfarads. 


@ INSULATION RESISTANCE AT 100 C: 
For .OSMFD or less, 1400 megohms minimum. 
Greater than .OSMFD, 70 megohm-microfarads. 


@ POWER FACTOR AT 25 C: 
1.0% maximum at 1 KC. 


Write for Technical Brochure Giving Complete Information on the ® Gis 


THESE CAPACITORS WILL EXCEED ALL THE ELEC- 


TRICAL REQUIREMENTS OF 


E.1.A. SPECIFICATION 


RS-164 AND MILITARY SPECIFICATIONS #MIL-C-91A 


AND MIL-C-25A. 


FOR FAILURE-PROOF PERFORMANCE . COUNT ON 
EL-MENCO MYLAR-PAPER DIPPED CAPACITORS. . 
FROM MISSILE GUIDANCE SYSTEMS TO DATA PROC- 


ESSING EQUIPMENT! 


*Registered Trade Mark of DuPont Co. 


El Mlenco 
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THE ELECTRO, MOTIVE ME, CO, INC 


Manufacturers of El-Menco Capacitors 


@ molded micae dipped mica @ mica trimmer @ dipped paper 
@ tubular paper @ ceramic @ silvered mica films @ ceramic discs 


Arco Electronics, Inc., 64 White St., New York 13, N. Y. 
Exclusive Supplier To Jobbers ond Distributors in the U.S. and Canada 


Circle 53 on Inquiry Card, page 105 


~ 3 THE WIRE YOU NEED 


—for EVERY ELECTRONIC application 
—Correctly Rated—Quality Controlled 


—for positive performance 
—for the most complete line for all electronic applications 


—for most advanced construction designs, insulations, 
and shieldings correctly service-rated 


—for dependable uniformity under strictest quality control 


—for complete information in an easy-to-read catalog 


—for fast service 


Fa 
A 
You Can Depend on Belden... Ask Your Belden Jobber A 


z oe 
Belden 


One Wire Source for 
Everything Electrical & Electronic 


Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire * Lead Wire * Power Supply Cords, 
Cord Sets and Portable Cord « Aircraft Wires 
Electrical HousehoRi Cords * Electronic Wires 


oe 4 
\J 
08A0218 Welding Cable * Automotive Wire and Cable 
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International | 


Electronic Sources 


Up-to-the-minute abstracts of articles appearing in 


the leading foreign electronic engineering journals 


ANTENNAS, PROPAGATION 


Lens Aerial Design, Simple Geometrical 
Method, G. P. Foldes and L. Solymar. “E. & R. 
Eng.”” February 1959. 3 pps. A_ graphical 
method is described of designing a lens for an 
aerial that will realize a prescribed amplitude 
and phase distribution function in an aperture, 
when fed by a given primary source, (En- 
gland.) 


Currents on Strip Aerials, T. B. A. Senior 
“E. & R. Eng.” 


exact expression is obtained for the longi- 


February 1959. 4 pps. An 


tudinal distribution of current excited on a 
perfectly-conducting strip by a normally-in- 
cident plane wave, and computations are car- 


ried out for quarter and half-wave aerials 


BO 


CIRCUITS 


The Automatic Compensator as d.c. Amplifier, 
W. Luck. “El. Rund.” February 1959. 3 pps. 
Static and dynamic features of electronically 
balanced d.c. compensators are deduced and 
hints for their optimal design given. Con- 


frequency response demonstrate 


siderations of 
the great influence of internal amplification 
on the transfer characteristic. The equations 
for the bandwidth make it clear, that the 
scope of application for the compensator as 
d.c. amplifier with particularly low drift can 
essentially be appreciably extended. Normal- 
ized diagrams show the transfer properties of 
the compensator amplifier (Germany.) 
Considerations of the Stability of Oscillators, 
G. Forster and W. Spyra. “El. Rund.”’ Febru- 
ary 1959. 5 py The stability of oscillator 
circuits depends on many factors some of 
which are examined in detail and calculated 
Although these results may generally be used, 
research has been carried out especially with 
oscillators of TV tuners in a frequency range 
of about 200 me/s. The main result obtained 
is that the Q factor of the resonant circuit 
should be as high as _ possible Accordingly, 
the coupling between valve and resonant cir- 
cuit of the oscillator, which may be variable, 
for instance, by the load capacitance of the 
grid without additional capacitance, should be 

Formulae are given for 
(Germany.) 


as small as possible 
its optimal design 
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Network Function Approximation, H. Debart. 
“Cab. & Trans.” January 1959. 13 pp. The 
object of this paper is to propose a new 
method, combining the advantages of the previ- 
ously known ones. Essentially, it is a unit- 
radium circle approximation method, adapt- 
able to the Lee Wiener or Darlington trans- 
formation. (France.) 


Diode Phase Detectors, Characteristics of Sim- 
ple and Balanced Push-Pull Circuits, S. Krish- 
man. “E. & R. Eng.” February 1959. 6 pp. 
A theory common to diode phase-meters and 
phase-sensitive detectors is worked out for two 
types generally known as the simple push-pull 
and the balanced push-pull detectors. The 
general case of unequal sinusoidal voltages 
being compared for phase is discussed and it 
is shown that ecuality of the two comparison 
voltages, assumed by previous workers to be 
the most suitable for phase-meter use, is in- 
convenient in certain cases. (England.) 


Network Synthesis, Balanced Asymmetrical RC 
Types, J. T. Allanson. “E. & R. Eng.” 
February 1959. 4 pp. A method is outlined 
for the synthesis of RC networks which are 
balanced with respect to earth but are asym- 
metrical, and it is shown that such networks 
may have a lower pad loss than the cor- 


responding symmetrical lattice. (England.) 


The Pentode Gyrator, Gerald E. Sharpe. “ATE 
J." October 1958. 4 pp. A gyrator may be 
constructed from four pentodes, no other net- 
work element being necessary. The method is 
based on a theory of ideal active elements 
recently proposed by the author. (England.) 


Some Aspects of Permeability Tuning, W. D 
Meewezen. “J. BIRE.” January 1959. 14 pp 
First permeability tuned circuits are analyzed 
and compared with capacitance tuned circuits 
Second the paper deals with the construction 
of permeability tuners. Finally, a tuner is 
described which features an adjustable tuning 
law, as well as approaching the ideal linear 
frequency law more closely than do most of 
the commercially used 


tuning capacitors 


(England.) 


Application of Magnetic Amplifiers to Engi- 
neering Problems, A. D. Cawdery and H. T. 
“Brit. C. & EE.” March 1959. 5 pp 
The purpose of this article is to consider the 


Carden 


magnetic amplifier from the point of view of 
the project engineer. It is not an attempt to 
give rigorous design information but to con- 
sider the selection of a magnetic amplifier for 
a particular application. The various types of 
magnetic amplifier connection in present-day 
practice are discussed and a typical applica- 
tion of each is presented. (England.) 


REGULARLY REVIEWED 


AUSTRALIA 


AWA Tech. Rev. AWA Technical Review 
Proc. AIRE. Proceedings of the Institute of 
Radio Engineers 


CANADA 
Can. Elec. Eng. Canadian Electronics Engi- 


neering 
El. & Comm. Electronics and Communications 


ENGLAND 


ATE J. ATE Journal 

BBC Mono. BBC Engineering Monographs 

Brit. C.&E. British Communications & Elee- 
tronics 

E. & R. Eng. Electronic & Radio Engine 

El. Energy. Electrical Energy 

GEC J. General Electrical Co. Journa 

J. BIRE. Journal of the British Institue... 
of Radio Engineers 

Proc. BIEE. Proceedings of Institute of 
Electrical Engineers 

Tech. Comm. Technical Communications 


FRANCE 


Ann. de Radio. Annales de Radioelectricite 

Bull. Fr. El. Bulletin de la Societe Fran- 
caise des Electriciens 

Cab. & Trans. Cables & Transmission 

Comp. Rend. Comptes Rendus Hebdomadaires 
des Seances 

Onde. L'Onde Electrique 

Rev. Tech. Revue Technique 

Telonde. Telonde 

Toute R. Toute la Radio 

Vide. le Vide 


GERMANY 


AEG Prog. AEG Progress 

Arc. El Uber. Archiv der Elektrischen Uber- 
tragung 

El Rund. Electronische Rundschau 

Freq. Frequenz 

Hochfreg. Hochfrequenz-technik und Electro- 
akustik 

NTF. Nachrichtentechnische Fachberichte 

Nach. Z. Nachrichtentechnische Zeitschrift 

Rundfunk. Rundfunktechnische Mitteilungen 

Vak. Tech. Vakuum-Technik 


POLAND 


Arch. Auto. i Tel. Archiwum Automatyki i 
Telemechaniki 

Prace ITR. Prace Instytutu Tele-I Radiotech- 
nicznego 

Roz. Elek. Rozprawy Electrotechniczne 


USSR 


Avto. i Tel. Avtomatika i Telemakhanika 
Radio. Radio 

Radiotek. Radiotekhnika 

Rad. i Elek. Radiotekhnika i “lektronika 

Iz. Acad. Bulletin of Academy of Sciences, 
USSR 


wise indicated, articles appear 


able without charge. 


on company letterhead, to: 


Electronic Sources Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


@ Photocopies of all foreign articles 
are available at 50 cents per page, 
remitted with order. Unless other- 
language native to country of origin. 

@ A reprint of this section, ‘‘Interna- 


tional Electronic Sources” is avail- 


Requests for the above should be sent, 
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Interference Caused by Intermodulation Oc- 
curring at High Frequency in a Superhetero- 
dyne Receiver, W. Rotkiewica and J. Temler. 
“‘Prace ITR.”” Vol. 2, No. 3. (6). The paper 
contains a description of phenomena accom- 
panying high frequency signal intermodulation 
in a superheterodyne receiver, as well as a 
mathematical analysis and the results of in- 
vestigations of these phenomena. (Poland.) 


Temperature Dependence of Carrier-Current 
Circuit Attenuation, M. C. Fouilleul. “Cab. & 
Trans.” January 1959. 10 pp. The variation 
law of attenuation as a function of tempera- 
ture and frequency is derived from the ex- 
perimental measurements. The obtained data 
may be applied to cables in actual operation 
and constitute valuable information for the 
design of temperature effect correcting net- 
works. (France.) 


“Quality Management’’ and Its Application to 
Operational Quality Supervision of Complex 
Transmission Systems, A. M. Gervaise. ‘‘Cab. 
& Trans.” January 1959. 13 pp. The author 
shows how the well-known quality diagrams 
used for supervising mass production of simple 
elements may also be applied to quality super- 
vision of complex systems, the application of 
statistical methods to which finds its justifica- 
tion in the very large number of elements 
involved in their overall performance. 
(France.) 


A Long-Distance Waveguide Telecommunica- 
tion System, L. Lewin. “Brit. C. & E.” 
February 1959. 4 pp. A long-distance wave- 
guide communication system is described using 
pulse code modulation on a millimeter wave 
carrier in helical-wound wave guide. A band- 
width capable of handling, for example, several 
hundred TV channels should ultimately be at- 
tainable. (England.) 


Long-Distance Transmission by Waveguide, an 
Introductory Survey, H. E. M. Barlow. “Brit. 
C. & E.” February 1959. 4 pp. (England.) 


A Transistor Private Telephone Exchange, N. 
W. Morgalla. “ATE J.” October 1958. 17 
pp. The potentialities of transistor switching 
are explored in a laboratory telephone ex- 
change equipped for ten subscribers’ lines and 
two links. All normal facilities are provided 
but ringing is replaced by a musical tone to 
accommodate transistors in the speech path. 
(England.) 


“One-at-a-Time” Operation in Telephone Ex- 
changes, L. J. Murray. “ATE J.” October 
1958. 6 pp. The concept of handling calls one 
at a time by means of common control equip- 
ment is traced from its origins in single-posi- 
tion manual exchange working to proposed 
new systems using fast-operating electronic 
control equipment. (England.) 


Downcoming Radio Waves, Measurement of 
Characteristics, James R. Wait. “E. & R. 
Eng.” March 1959. 2 pp. This article out- 
lines a scheme for measuring the angle of 
arrival, aximuth, and polarization of a down- 
coming radio wave. (England.) 


A Modern Frequency Shift Telegraph Receiver, 
E. J. Allen. “El. Eng.” March 1959. 4 pp. 
The article describes a radio telegraph re 
ceiver which is claimed to represent an en- 
tirely new approach to high-grade h.f. radio 
teleprinter reception. (England.) 
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An Electronic Coder and Decoder for Tele- 
printer Signals, J. Das. “El. Eng.” March 
1959. 5 pp. The coding and decoding of 
messages as used in teleprinters have been 
simulated with electronic circuits. (England.) 


=~ 
COMPONENTS 


The Efficiency of Modern Dry Rectifiers, H. 
Dornheim. “El. Rund.” February 1959. 2 pp. 
The general calculation of conventional cir- 
cuit efficiency is given, in addition electrical 
data of selenium, silicon and germanium recti- 
fiers is given and their efficiency compared. 
(Germany.) 


A Timing Relay with Velocity Dependent De- 
lay, A. Voget. “El. Rund.” February 1959. 3 
pp. The article shows how a (hyperbola) func- 
tion of reciprocal proportionality i.e. velocity, 
may be replaced by an exponential, in which 
range this equivalent function still has per- 
missible errors, and the design of a simple 
timing relay with velocity dependent delay. 
(Germany.) 


H. F. Exponential-Line Transformers, S. G. 
Young. “E. & R. Eng.” February 1959. 5 pp. 
The mathematical theory of an exponential 
line is summarized and a practical method 
for designing such lines is described. (En- 
gland.) 


Electronic Components in Relation to Design, 
R. Walsh. “ATE J.” October 1958. 6 pp. 
Research has contributed a modern range of 
electronic components having new qualities. 
The complementary and contradictory charac- 
teristics of these qualities when in associa- 
tion, are discussed. (England.) 


Sealed Contact Reed Relays, J. G. Bannochie 
and R. A. E. Fursey. “‘ATE J.”" October 1958. 
12 pp. This article introduces the topic of 
sealed contact reed relays and describes briefly 
the construction and properties of two types 
with which the authors have been concerned. 
(England.) 


Saturable-Transformer Switches, Brian D. 
Simmons. “E. & R. Eng.” March 1959. 9 
pp. Details are given of the design and con- 
struction of a saturable transformer used in 
a selection system, in which a large number 
of magnetic-drum heads share common read 
and write amplifiers. (England.) 


COMPUTERS 


Digital Techniques for Small Computations, 
Yngvar Lundh. “J. BIRE.”” January 1959. 8& 
pp. A special digital method of computation 
of simple algebraic functions of 1 to 4 varia- 
bles is described and analyzed. The system is 
programmed by interconnection of units ac- 
cording to a block diagram formulation of the 
problem. The calculation speed is relatively 
low, but the logical design is very simple. 
(England.) 
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A Fast Method of Reading Magnetic-Core 
Memories, H. J. Heijn and N. C. de Troye. 
“Phil. Tech.” 10 Feb. 1959. 15 pp. A memory 
system is described which contains 1024 words 
of 44 bits and employs cores of ferroxcube 
6D3, a material having a _ rectangular hy- 
steresis loop. (Netherlands, in English.) 


Digital Computer Engineering, R. Veelken. 
‘Nach. Z.”" February 1959. 4 pp. The de- 
sign of transistorized computing sections and 
programming sections in electronic computers 
is the object of this paper. The technical 
elements of the circuit technique are closely 
related with the construction of the equipment 
from logical elements. (Germany.) 


cc 


CONTROLS 


On Electronic Control of Low-Power Motors, 
H. Volz. “El. Rund.”’ February 1959. 3 pp. 
The first part of the article discusses circuits 
of low-power motor regulation and controls 
by means of which all possible interference 
may be suppressed, and the now following 
second part calculates a numerical example. 
(Germany.) 


GENERAL 


The Problems of Reliability and Maintenance 
in Very Large Electronic Systems for Ship- 
board Use, G. C. F. Whitaker. “Proc. AIRE.” 
December 1958. 18 pp. At the detailed design 
level the author suggests a number of possible 
approaches for the achievement of high re- 
liability. He cites existing examples for each 
approach and invites discussion by specialists. 
Considering such systems as a whole the sta- 
tistical pattern of component failure is dis- 
cussed and taking practical examples the prob- 
able period of fault free operation is derived. 
Typical figures are cited. The importance of 
rapid repair under battle conditions is stressed. 
( Australia.) 


Vacuum Crystal-Pulling Devices, H. Bumm. 
“Vak. Tech.”” February 1959. 3 pp. The article 
describes the various methods for physical and 
chemical cleaning (e.g. zone-melting after 
Pfann in horizontal crucibles for Germanium, 
zone-melting after Keck without crucible, float- 
ing zone-melting, for silicon). In addition 
theoretical considerations on which these meth- 
ods are based are presented. (Germany.) 


The Production of Thin Films by Evaporating 
Anorganic Substances In Vacuo, Albert Ross. 
““Vak. Tech.”’ February 1959. 11 pp. The article 
summarized what experiences have been made 
so far in carrying out evaporation processes in 
vacuo on a technical scale. (Germany.) 


Human Information Processing, K. Kupfmul- 
ler. “Nach. Z.”’ February 1959. 7 pp. Some 
general conclusions relating to human infor- 
mation processing can be drawn from observa- 
tions of the human behaviour. In all proc- 
esses investigated in detail so far, the speed 
of human information processing has been 
below approximately 50 bits/sec. (Germany.) 
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he IRE 
proceedings of the 


Again government projects make the news as space satel- 
lites relay world weather data and rockets orbit the sun. 
The Institute of Radio Engineers salutes government con- 
tributions to progress in radio-electronics in the Special 
May Issue of PROCEEDINGS OF THE IRE. 

The big May PROCEEDINGS OF THE IRE gives deserved 
recognition to the government laboratories and bureaus en- 
gaged in electronics research and development, and brings 
to its readers information about the invaluable work being 
done by engineers and technicians in federal employ. In- 
cluded are 40 technical papers dealing with the most impor- 
tant aspects of current projects. 


Radio-Electronics Behind the Headlines 


PARTIAL CONTENTS OF THIS GOVERNMENT RESEARCH ISSUE: 


“The Basis of Our Measuring System” by A. G. McNish, 
National Bureau of Standards 


“The DOFL Microelectronics Program” by T. A. Pruge, J. R. Nall & 

N. J. Doctor, Diamond Ordinance Fuze Labs. 

“VFL Propagation Measurements for the Radux-Omega Navigation 
System” by C J. Casselman, D. P. Heritage & M. L. Tibbals, 

U. S. Naval Electronics Lab. 

“Submarine Communication Antenna Systems” by R. W. Turner, 

U. S. Naval Underwater Sound Lab. 

“Some Characteristics of Persistent VHF Radio Wave Field Strengths 
Far Beyond the Radio Horizon” by L. A. Ames, E. J. Martin & 

T. F. Rogers, Air Force Cambridge Research Center 

“Phenomena of Scintillation Noise in Radar Tracking Systems” 

by J. H. Dunn, D. D. Howard & A. M. King, 

U. S. Naval Research Lab. 

“On Models of the Atmospheric Radio Refractive Index” by B. R. Bean 
& G. D. Thayer, National Bureau of Standards 

“Image Intensifiers and Image Converters for Military and Scientific 
Use” by M. W. Klein, Engineering Res. & Dev. Labs. 

“A Light-Weight and Self-Contained Airborne Navigational System” 
by Staff, Defense Research Board, Canada 

“The CAA Doopler Omnirange” by S. R. Anderson & R. B. Flint, 

U. S. Dept. of Commerce 

“Pulsed Analog Computer for Simulation of Aircraft” by ? .V. Herzog, 
U. S. Naval Training Device Center 

“Progress and Problems in Army Communications” 
by R. E. Lacy, U. S. Army Signal Res. 

& Dev. Labs. 

“The Engineering of Communication Systems 
for Low Radio Frequencies” by J. S. Belrose, 

W. A. Hatton, C. A. McKerrow & R. S. Thain, 
Defense Research Board, Canada 

“Numerical Approach to Electronic Reliability” 
by J. J. Naresky, Rome Air Development Center 
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This Special Issue reveals how the government is meeting 
the challenge of creating new and better electronic devices 
for peaceful and utilitarian purposes, as well as how it is 
meeting the pressing need for advanced national defense 
systems. Also discussed are future safeguards for the 
security of the free world. 

Presentation of this special issue on Government Re- 
search is in keeping with the IRE’s policy of bringing to 
the world of radio-electronics the latest news of subjects 
of special interest and significance. Such a practical policy 
enables the IRE to provide a valuable service to the indus- 
try by making technical material and pertinent infor- 
mation available not only to its 72,000 members, but to 
informed non-members as well. 

Read this informative report on Government Re- 
search in the publication that records progress. If you 
are not a member of the IRE, be sure to reserve a copy 
of the May PROCEEDINGS, now. 
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The Institute of Radio Engineers 
1 East 79th Street, New York 21, NY. 


C Enclosed is $3.00 
C Enclosed is company purchase order for the May 1959 issue 
on Government Research 


Send this special issue of Government Research to: 


NAME 


S@eeeeeeeeeeeseeeeeseseeeeeeeeseeeeeee 


COMPANY 


ADDRESS 


nw 


CITY & STATE 


All IRE members will receive this May issue as usual. 
Extra copies to members, $1.25 each (only one to a member) 
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International ELECTRONIC SOURCES 


The Present State of the Development of Solid 
State Molecular Amplifiers, K. G. McKay. 
“Nach. Z.” February 1959. 7 pp. The principles 
and properties of solid state masers with two 
and three energy levels are discussed. The 
present state of the development in this field 
is considered and conclusions are drawn with 
a view to future applications. (Germany.) 


Standard Plug-In Units Reduce Engineering 
Design Time, J. R. Simpson. “El. & Comm.” 
January 1959. 4 pp. The elimination of time 
consuming calculations is one of the principal 
features of these versatile building block units. 
(Canada.) 


A Tape Message Sorter, John Rywak. “El. & 
Comm.” January 1959. 4 pp. The versatility 
and efficiency of modern transistor circuitry is 
demonstrated by the equipment described in 
this article which, although specifically de- 
signed for reading, sorting and reproducing 
punched paper tape, embodies principles and 
practices which are capable of far wider use. 
(Canada.) 


Approximation of a Function by Smoothing 
of Residual Differences, J. Legras. “Cab. & 
Trans.” January 1959. 13 pp. The paper is a 
description of a new calculation technique 
which allows, given a function and its ap- 
proximation by a polynomial, to closely follow 
the changes introduced in their residual dif- 
ference by successive modifications to this 
polynomial. (France.) 


The Training of Electronic Maintenance En- 
gineers, H. C. A. Dale. “Brit. C. & E.”” Febru- 
ary 1959. 4 pp. Part II: New Training Tech- 
niques. Up to the present time, the training 
of maintenance engineers has largely con- 
sisted of a theoretical training period followed 
by a period of working with an experienced 
man on the job. A new system of training is 
proposed which is based on more logical prin- 
ciples and which, it is claimed, will enable 
trainees to become more efficient and useful at 
an earlier stage of their training. (England.) 


Growing Export Trade in Electronics, C. C. 
Gee. “Brit. C. & E.” February 1959. 3 pp. 
Attention has been drawn to the low figures 
that are being quoted for the exports of 
British electronic and allied products. This 
article, which first appeared in The Financial 
Times Survey “Electronics and Automation” 
on Ist December, elaborates this theme, and 
stresses the growing importance of the com- 
puter, and data-processing sector of the British 
electronics industry. (England.) 


A Sensing System for Punched Cards or Con- 
tinuous Punched Foil, S. Morleigh. “El. Eng.” 
March 1959. 2 pp. (England.) 


Magnetic Refrigeration. “E. & R. Eng.” March 
1959. 5 pp. (England.) 


INDUSTRIAL ELECTRONICS 


The Application of Micro-Wave Energy in In- 
dustry, W. Schmidt. “Nach. Z.” February 
1959. 6 pp. The production of high-power CW 
magnetrons permits the application of micro- 
wave energy to dielectric heating processes. 
The methods differ from the inductive and 
capacitive heating methods in the medium 
wave and short wave range where the magnetic 
and electric energy spaces are separated 
(Germany.) 
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Influence of the Peltier Effect in Resistance 
Welding, T. C. Balder. “Phil. Tech.” 10 
February 1959. 5 pp. A theoretical estimate 
shows that the Peltier effect causes a difference 
of about 10% between the amount of heat 
available for the one weld and that available 
for the other. The Peltier effect is also prob- 
ably responsible for the unequal deterioration 
shown by the electrodes in spot-welding ma- 
chines. (Netherlands, in English.) 


MATERIALS 


Technological Problems of Dielectric Ceramics 
of Very High Dielectric Constant, W. Pajew- 
ski. “Prace ITR.” Vol. 2, No. 3 (6). The 
paper deals with the problem of the synthesis 
of raw materials used for the production of 
ceramics having very high dielectric constant. 
Special consideration has been given to the 
synthesis of barium titanate from technical 
titanium oxide and barium carbonate. ( Poland.) 


Mica, a Material in High-Vacuum Technique, 
Werner Espe. “Vak. Tech.’”” February 1959. 
5 pp. A comprehensive review of the applica- 
tion of mica in high-vacuum technique. (Ger- 


many.) 


Temperature and Frequency Variations of the 
Electric and Magnetic Properties of a Nickel- 
Zinc Ferrite, J. Rozes. “Cab. & Trans.” 
January 1959. 11 pp. (France.) 


MEASURE & TESTING 


Electronics in Radiation Measurements, K. 
Franz. “Nach. Z.” February 1959. 7 pp. 
Valve and transistor circuits, with which 
stabilities in the order of magnitude of 10-4 
can be achieved, are used for the supply of 
currents to radiation detectors and electro- 
magnets in radiation measurement equipment. 
‘Germany. ) 


Radio Telemetry, Part I—Systems, A. J. Shim- 
mins. “Proc. AIRE.” December 1958. 13 
pp. This paper is concerned with systems of 
radio telemetry, i.e. of making measurements 
of electrical and physical quantities under con- 
ditions which do not permit us to approach 
the equipment and make the measurements 
at the site of origin, in the normal manner. 
Australia.) 


Sampling of Signals without D. C. Components, 
A. R. Billings. “E. & R. Eng.” February 
1959. 3 pp. It is shown that a signal con- 
tained in a finite frequency band can only be 
sampled unambiguously at sampling frequencies 
lying within certain permitted bands, where 
the last of these bands extends to infinity. 


(England. ) 


Recommended Method of Expressing Electronic 
Measuring Instrument Characteristics, 2. Cath- 
ode-Raye Oscilloscopes. “J. BIRE.” January 
1959. 8 pp. (England.) 

Some Uses of Statistical Methods in the Manu- 
facture of Radio and Television Receivers, A. 
I. Godrey. “J. BIRE.” January 1959. 14 pp. 
Statistical methods are described which help 
to reduce variation in the successive stages of 
receiver manufacturer, assisting in the con- 
trol of quality. (England.) 
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Surface Impedance, Measurement at V.H.F., 
J. C. Anderson. “E. & R. Eng.” February 
1959. 5 pp. The high-frequency surface im- 
pedance of a conducting material may be 
measured by use of a coaxial transmission 
line. The method described does not require 
the use of a calibrated r.f. meter, and em- 
ploys a specimen in the form of a disc. (En- 
gland.) 


Measurement of Phase and Amplitude at Low 
Frequencies, R. J. . aul at M. H. Mce- 
Fadden. “E). Eng.” Mare 1959. 8 pp. A 
description is given frequency 
oscillator and phase 
(England.) 


equipment. 


Measurement of Magnetic Fields by Nuclear 
Resonance, G. C. Lowe. “El. Eng.” March 
1959 3 pp. A simple feedback circuit is 
described which employs the phenomenon of 
nuclear magnetic resonance to measure mag- 
netic fields over a wide range with a min- 
imum of readjustment of the circuit elements 
to an accuracy of a ~ 1 per cent. 
(England.) 


The Recording and Collocation of Waveform 
(Part I), R. J. D. Reeves. “El. Eng.’’ March 
1959. 8 pp. Instrumentation for applied cir- 
cuit analysis is conspicuously incomplete by 
the absence of oscillogram recorders. In Part 
1 of this article various aspects of strob- 
ography are discussed. (England.) 


RADAR, NAVIGATION 


Location and Control in Space, E. Rehbock. 
‘Nach. Z.”" February 1959. & pp. The paper 
is a summary of problems relating to location 
and control in space. In addition to passive 
and active DF methods as well as radar 
methods, also inertial navigation is treated. 
(Germany.) 


Radar Development for Air Defense, by the 
staff of the Royal Radar Establishment, Minis- 
try of Supply. “ATE J.” October 1958. 4 
pp. (England.) 


Quartz Delay Lines for Radar Systems, A. F. 
J. Swift. “Brit. C. & E.”’ February 1959. 4 
pp. Delay lines, both the electrical and elec- 
tromechanical type find many uses in present- 
day radar systems. This article concentrates 
on the principles and characteristics of electro- 
mechanical or ultrasonic lines which prove an 
advantage when delay times of microseconds 
to 3 milliseconds are required, but the power 


available is at relatively low levels. (England.) 


The Performance of Doppler Navigation Sys- 
tems, T. G. Thorne and J. A. Billings. “Brit. 
Cc. & E.”” March 1959 4 pp. A review is 
given of the performance of military Doppler 
equipment under various conditions, and ref- 
erence is made to the important design features 
that control the accuracy and reliability of 
Doppler systems. It is considered that this 
information is of much value when assessing 
the suitability of Doppler equipment in civil 
aircraft. (England.) 


Some Problems in the Display of Information 
for Air Traffic Control, D. D. Lipman. “Brit. 
C. & E.” March 1959. 7 pp. This article dis- 
cusses in a practical way some of the many 
problems encountered in arriving at an ef- 
ficient and reliable system for the display of 
air traffic control information (England.) 
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Experience—the added alloy in A-L Stainless, Electrical and Tool Steels ' 


GUARANTEED PERMEABILITY OF MOLY PERMALLOY... 
at values higher than old average specifications 


Molybdenum Permalloy nickel-iron strip is now avail- 
able from Allegheny Ludlum with guaranteed permeability 
values. And the new guarantees are much higher than 
the old typical values. This exceptionally high quality 
means absolute uniformity for the user—new consistency 
and predictability for magnetic core performance. 

Improved permeability of A-L Moly Permalloy is the 
result of Allegheny’s program of production research on 
nickel-bearing electrical alloys. A similar improvement 
has been made in AL-4750 strip steel. Research is con- 
tinuing on silicon steels including A-L’s famous Silectron 
(grain oriented silicon steel), plus other magnetic alloys. 


ALLEGHENY 


wsw 7273 


Another plus in dealing with Allegheny Ludlum is the 
operation of complete lamination fabrication and heat 
treatment facilities. A-L’s years of experience in produc- 
ing quality laminations result in practical know-how in 
solving problems common to core materials. 

This working knowledge is available to all. Give us a 
call for prompt technical assistance on any problem 
involving electrical steels, laminations, or magnetic 
materials. Write for more information on A-L Moly 
Permalloy. Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. EI-16. 


LUDLUM 


STEELMAKERS TO THE ELECTRICAL INDUSTRY 


Export distribution, Electrical Materials: AIRCO INTERNATIONAL INC., NYC 17 
Export distribution, Laminations: AD. AURIEMA, NYC 4 
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International ELECTRONIC SOURCES 


A 


SEMICONDUCTORS 


Design of D.C. Push-Pull Transistor Convert- 
ers, T. Konopinski and M. Politowski. ‘‘Prace 
ITR.” Vol. 2, No. 3 (6). Methods of design 
encountered in the literature concern mainly 
converters using a single transistor. The 
present paper presents an equivalent circuit 
of a push-pull transistor converter, along with 
a method of finding explicit relations between 
particular parameters of this kind of circuit 
( Poland.) 


A New Application of Germanium Diodes in 
TV Receivers, W. Bruch. “El. Rund.” Febru- 
ary 1959. 7 pp. Germanium diodes and their 
advantages in comparison with other switches 
are discussed; the application of the diode is 
described; and the possibilities of continuous 
control by diodes are dealt with. In particu- 
ar, control of the oscillator frequency in the 
TV tuner is discussed with various examples. 
(Germany.) 


The Four-Layer Transistor Diode, a Bistable 
Semiconductor two-Terminal Device, W. A. 
Mayerhofer. “El. Rund.” February 1959. 4 
pp. An _ introductory explanation of the 
physical operation of a four-layer transistor 
diode is given by comparison with two (inter- 
connected)  silicon-junction transistors and 
finally, several simple circuit examples are 


considered. (Germany.) 


Transistor Equivalent Circuit, Alloyed-Junc- 
tion Types at High Frequencies, D. A. Green. 
“E. & R. Eng.”” March 1959. 7 pp. The pur- 
pose of this article is to present a new 
equivalent circuit for a transistor, which is 
valid at all frequencies where the device gives 
useful gain. (England.) 


High-Power Transistor D.C. Converters, De- 
signs for Silicon and Germanium Transistors, 
T. R. Pye. “E. & R. Eng.” March 1959. 10 
pp. Transistor circuits for converting from 
d.c. to d.c. (or A.C.) are reviewed. The 
transformer-coupled push-pull circuit is ex- 
amined in some detail, and examples are given 
of designs using both silicon and germanium 
power transistors. (England.) 


te 


TELEVISION 


Some Aspects of Synchronization in Television 
Receivers, J. Van der Goot. “P. AIRE.” 
November 1958. 17 pp. (Australia.) 


Noise Immune Synchronizing Circuits for 
Television Time Base Circuits, D. J. Howlett 
and L. Buduls. “‘P. AIRE.” November 1958. 
10 pp. (Australia.) 


Present Techniques in Television Film Record- 
ing, G. Healy. “P. AIRE.’ November 1958. 
13 pp. (Australia.) 


The Synchronization Separator—an Unex- 
pected Observation, J. Goldthorp. “P. AIRE.” 
November 1958. 2 pp. (Australia.) 


The Television Outside Broadcast Vehicle, R 
Thyer. “PP. AIRE.”” November 1958. 7 pp 
(Australia.) 
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Improvements in Television Receiver Design, 
*.. C. N. Smith. “P. AIRE.” November 1958. 
( Australia.) 


ision Transmitter, F. M. Shepherd. 
AIRE.”” November 1958. 6 pp. Series of 
articles on television. (Australia.) 


Television IF Amplifiers with Linear Phase 
Response, A. N. Thiele. “P. AIRE.”” Novem- 


ber 1958. 17 pp. (Australia.) 


The ATN Television Centre, M. H. Stevenson. 
“P. AIRE.” November 1958. 8 pp. (Aus- 
tralia.) 


Phase Shift Consideration in Television Broad- 
casting and Reception, M. W. Davies. “P. 
AIRE.”” November 1958. 10 pp. (Australia.) 


TRANSMISSION 


Computation of Transitions from Rectangular 
Waveguides to “Pi”- and “H”-Shaped Wave- 
guides, A. L. Gutman. “‘Radiotek.”” Jan. 1959. 
9 pp. Graphs are plotted for computing the 
external parameters of the transition. The 
optimum longitudinal profile of the transi- 
tion is determined. A system of engineering 
computation is proposed. (U.S.S.R.) 


Theory for Helical Transmission Lines with 
Finite Wire Thickness Derived from the Polar- 
ization Inside the Wave Guide, G. Piefke. 
“Are. El. Uber.”” July 1958. & pp. The propa- 
gation constant of all modes which can exist 
on a helical line can be determined by this 
theory. It is assumed that the wave length 
is far greater than the separation between 
centers of neighboring wires. (Germany.) 


Determination of the Non-Deviative Absorp- 
tion of the Ionosphere by Continuous and 
Automatic Field Strength Measurements, H. 
Schwentek. “Arc. El. Uber. July 1958. 8 pp 
The conditions of a suitable transmission path 
are discussed. An analysis of the field- 
strength’s frequency distribution measured by 
a statistical counter renders possible’ the 
separation of the various transmission paths 
from each other. Thus, absorption values for 
hourly intervals can be determined. (Ger- 
many.) 


Propagation in Band Wave Guides with Cir- 
cular or Square Cross Sections, M. G. An- 
dreasen. “Arc. El. Uber.’’ Sept. 1958. 5 pp 
It is shown that fundamental modes polarized 
parallel to the plane of curvature are affected 
most heavily by the radius of curvature of 
the wave guide. (Germany.) 


Loci for Transformations of Transmission 
Lines, G. Epprecht. “Arc. El. Uber.’ Jun. 
1958. 5 pp. This paper discusses the graphi- 
cal solution for determining the influence of 
a quadripole onto the following network. (Ger- 
many.) 


Transformation Theorem by Weissfloch, and 
Its Application to Determine the Dielectric 
Constant, G. Gobiet. “Are. El. Uber.” Sept. 
1958. 8 pp. When a dielectric disc is used as 
quadripole in a parallel] line or wave guide, a 
simple analytical relation exists between the 
transformation parameter, and the dielectric 
constant. Weissfloch has devised a simple ex- 
perimental method for the determination of 
K. The paper describes the experimental meth- 
ods, and develops a_ related experimental 
measuring method. (Germany.) 


ELECTRONIC INDUSTRIES 


Modified Two-Hole Directional Coupler, W. 
Geoffrey. “E. & R. Eng.” 1 p. Jan. 1959. 
This article describes a modification to the 
two-hole, interference type, co - directional 
coupler in a rectangular waveguide system 
which enables it to be tuned to give perfect 
directivity at any wavelength within a wide 
frequency range. (England.) 


The Characteristic Impedance and Phase Ve- 
locity of High-Q Triplate Line, K. Foster. 
“J. BIRE.” Dec. 1958. 10 pp. The derivation 
of the impedance and phase velocity for 
high-Q triplate line is considered. (England.) 


Waveguide Switches and Branching Networks, 
J. W. Sutherland. “‘E] Eng.” 5 pp. Feb. 1959. 
Waveguide switches of the “barrel” type and 
those actuated by shutters, gas discharge tube 
switches, and ferrite switches are described 
and discussed. A comparison of the properties 
of each type is made. The properties of the 
branching tee in waveguide, and several of its 
applications are discussed in detail. A mul- 
tiple branching network using hybrids is de- 
scribed. (England.) 


Measurement of the Properties of a Strip Line 
and Its Transition Junction, F. Norman. 
“Proc. AIRE.” December 1958. 7 pp. This 
paper covers some aspects of wave propaga- 
tion along a parallel strip transmission line 
and through a coaxial line to strip line transi- 
tion junction. The design criteria for the 
line are discussed and a description is given 
of a method of measuring the properties of 
strip lines, employing a conventional coaxial 
line standing wave indicator connected to the 
strip line through an unknown junction. 
(Australia. ) 


The Electroforming of Waveguide Components, 
P. Andrews. “El. Eng.’ March 1959. 3 pp. 
Certain waveguide components cannot easily 
be made by normal machining processes and 
in these cases electro-forming is often a useful 
method. In this article a simple acid-copper 
electroforming process is described which is 
suitable for laboratory or small scale produc- 


tion use. (England.) 


TUBES 


The Knowledge in Physics as a Basis for 
Modern Electronic Valve Engineering, K. 
Poschl. ‘“‘Nach. Z.”” February 1959. 5 pp. A 
number of problems out of physics and 
mathematics are connected with the technical 
progress in the field of electronic valves. 
(Germany.) 


Investigations of Two Tube-Oscillator Circuits 
with Feedback via a Pi-Network, E. Frisch. 
“Are. El. Uber.”’ Sept. 1958. 6 pp. The paper 
investigates two tube-oscillator circuits with 
feed-back via a pi-network. Two types of 
such oscillator circuits are of practical inter- 
est. One of these relates to variable fre- 
quency which has the advantage of covering 
an extremely wide frequency range. The 
other type behaves like a differential bridge 
oscillator, and requires no transformer, and 
needs less gain for its operation. (Germany.) 


The Behavior of Oscillators with Different 
Loads, W. Herzog. “Nach. Z.”" Jan. 1959. 8 
pp. A pi-network oscillator with parallel and 
series circuit losses has been investigated for 
the purpose of clarifying the problem whether 
a reduction of the load impedance of oscillat- 
ors with an appropriate increase in gain pro- 
duces an increase in the Q-value when this 
is effected by removing the losses in the form 
of adding parallel impedance to the load. It 
has been found that the losses do not help 
to increase the Q-value. (Germany.) 
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* RF Co-Axials 


one of the most complete 
lines available anywhere 


X, XK, XKW 


~ 
* 


for low level circuits 
10-15 amp. contacts 


P,O 


with famous “‘Latch-Lock.”’ 
2—3—4—5—6—8 contacts 


NOISE! 


so 


special sealed connectors 
for extreme moisture conditions 
3 or 6 contacts 


built to RETMA standard 
specifications. 
Gold plated contacts 


XLR 
audio cord type. 


Latest development. Modern and 
quiet in all respects 
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To simplify your design problems 


CHICAGO 
STANDARD 


will send you 


these useful 


TRANSFORMER | 
CATALOGS 


These two reference books are invaluable aids to design 
engineers. They list over 1,100 CHICAGO STANDARD stock 
transformers . . . hermetically sealed and open mounting 
units, for a wide range of military and industrial applica- 
tions .. . with detailed electrical and physical specifications 


given on each one. 


All of the transformers listed in these catalogs are available 
for immediate delivery through your CHICAGO STANDARD 


distributor. Write now for your free copies. 


CHICAGO STANDARD Corrcenicn 


3516 ADDISON STREET @ CHICAGO 18, ILLINOIS 
Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N. Y. 


Products 


DC AMMETER-VOLTMETER 
Precision portable d-c ammeter- 
voltmeter has 49 possible ranges in 
one instrument. The instrument has a 
heavy duty rugged black plastic case, 
87%; x 7% x 4 in. which is sealed 


against dust and moisture, and pro- 
tects the _ self-shielded D-Arsonval 
(moving coil) movement. A hand cali- 
brated mirrored scale, 6.1 in. long 
(155 mm), with finely balanced knife 
edge pointer, combine to eliminate 
parallax errors in reading. It fea- 
tures accuracy better than 0.5% on all 
divisions of the scale at an ambient 
temperature of 25° C., and a spring 
shock mounted—jewel movement. Na- 
tional Electronics, Sheridan, Wyo- 
ming. 

Circle 215 on Inquiry Card, page 105 


PREAMPLIFIER 

Model PRU-( )-L Preamplifier for 
any frequency between 400 and 1,000 
mc. Uses G.E. 7077 ceramic triode 
in a grounded grid (single stage) cir- 
cuit with high Q resonant cavity plate 
circuit. The three cb bandwidth is 
approximately 10 mc. Noise figure is 


6 db + 1 from 400 to 600 mc.; 7 db 
+ 1 from 700 to 1,000 Mc. Gain, 10 
db minimum. Self contained power 
supply, 117 v, 50-60 cps, 10 watts. 
Community Engineering Corporation, 
Box 824, State College, Pennsylvania. 
Circle 216 on Inquiry Card, page 105 
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Gre ONLY ACOUSTICA 
erm ULTRASONIC CLEANERS 


Model 1300 Series counters have 


time bases with fixed selective times 
of 0.1, 0.5 and 1.0 sec.; 5 and 10 sec. “ AV - M U LT POW EF y | 
extension; fixed special time basis and s 


preset variable time bases, single and 


multiple channel, and crystal and tun- 

ing fork standards. Count-down time 

base. Input: sine waves, 5 to 150,000 4 

CPS; pulses, 0 to 150,000 cps. Accu- - o et 
racy: + 1 count. Display time: ad- | = & 
justable from 0.1 to 10 seconds. Sen- 


sitivity: 50 mv RMs (5 mv optional). MAJOR BREAKTHROUGH 
Input impedance: 1 megohm. I-L-S 


Instrument Div., The Meriam In- 
strument Co., 4529 W. 160th St., IN ULTRASONIC TECHNOLOGY! 
Cleveland 35, Ohio. . 
Circle 246 on Inquiry Card. page 105 In determining which ultrasonic cleaner to buy, 
remember that all ultrasonic cleaners are not 
alike. There is variation in uniformity of cavitation. 
f There is variation in the transducer — and the 
large waveguide can be used as test : ; 
equipment or as a functional part of transducer is the heart of an ultrasonic cleaner. 
a system. Waveguide sizes range from The Multipower transducer developed by 
WR770 through WR2300, covering a Acoustica research, multiplies the power and efficiency of ultrasonic 


UHF frequency range of 320 to 1450 | action. Cleaning is faster, labor costs are lower. 
Mc. They can be used to build power | 


dividers, balanced mixers, sideband | Acoustica ultrasonic cleaners are engineered and produced to the finest 
modulators, power discriminators and | standards, unequaled in quality ard value. Off-the-shelf in capacities 
from 1 to 75 gal. or custom built to 5000 gal. Expert Acoustica engineers 
can help you with your cleaning problems 
Send for further information. 


HYBRID TEES 


Hybrid Tee sections for use with 


Leader in research and development of ultrasonic systems 


SOSH SSSESHESSSSESEESHESHEHESSSHESSHESSSEHSHSSSHSHSHSSHEHSSHSHSHSHSHHHSHEHEHHHHESHHETEHEOES 


Acoustica Associates, Inc. 
Dept. El, 26 Windsor Ave., Mineola, N. Y. 


Send information describing advantages of Acoustica ultrasonic cleaners. 
phase detectors. They are fabricated Name 
from 6061T6 aluminum alloys. Close 
sheet metal tolerances—to within 
1/64 in. provide low voltage standing 
wave ratios. I-T-E Circuit Breaker 
Co., 1900 Hamilton St., Phila., Pa. Ldciwebevcdkebeeebnesseetinbibdeadsensediinasiousensbteniuatenedewsintee 
Circle 247 on Inquiry Card, page 105 Circle 59 on Inquiry Card, page 105 
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for purification of metals... 


NEW /LOATING ZONE 


@ DC shunt-wound, con- 
stant torque motor con- 
trolled by thyratron 
half-wave rectifier 
for infinitely variable 
traverse speeds. 


© Top and bottom holders 
adjustable in both 
horizontal and vertical! 
directions for easy 
material and seed cen- 
tering. 


@ Handles quartz protec- 
tion tubes up 
to 35 mm diameter 


© Separate controls can be 
pre-set for up travel 
and down travel speeds. 


struction eliminates 
vibration and provides 
smooth traversing. 


. 
q L e Rugged, accurate con- 
uty) 


LINDBERG sicisiece""* 


Products| 


SPECTRUM ANALYZERS 

Model LA-18M, Spectrum Analyzer, 
features a 10 Mc to 44,000 Mc range. 
The basic unit has 3BNC connectors 
for the 10-1000 Mc range; a type N 
connector on a detachable coaxial 


ae 


mixer for 1,000-16,000 Mc, and, as 
accessory units, 4 panelmount, detach- 
able wave guide mixers for the 8.2 
KMC to 44 KMC frequency bands. Fre- 
quency calibration is accurate to 
+0.1% at operating frequency of 
local oscillator. It shows signal am- 
plitude on the vertical axis vs. fre- 
quency on the horizontal axis, and 
permits selection of square law or 
linear detection. Lavoie Laboratories, 
Inc., Morganville, N. J. 

Circle 217 on Inquiry Card, page 105 


SPRAY ETCHER 

A high-speed laboratory model 
pump spray etcher for printed cir- 
cuitry. PVC and titanium construc- 
tion is used throughout. It has a vari- 
able spray nozzle pattern. Uses ferric 
chloride or chromic acid to etch sides 
simultaneously on boards up to 16 in. 
x 22 in. Small, compact, model has 


transparent construction which per- 
mits view of work. 25 gal. capacity. 
Size 48 x 25 x 36 in. Power 115 vac 
60 cps @ 15 amps. Centre Circuits, 
Inc., P. O. Box 165, State College, 
Penna. 

Circle 218 on Inquiry Card, page 105 
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ACTUAL SIZE 


SWITCHES FROM 
DARK TO LIGHT CURRENT 
IN 2 MICROSECONDS 


Tl 1N2175 subminiature Now you can get quadrupled sensitivity and 


unit is ideal for unprecedented design flexibility with the new 
punch-card or tape subminiature TI 1N2175 Photo-Device. 


data processing, and Easily activated, the 1N2175 switches from a 
many other control systems low dark current of only 0.5 wa to a high light 
current of 1200 wa at 1200 ft-candles — within 
2 usecs. Rated at 250 mw at 25°C, the 1N2175 
operates over a range of 1-50 volts, and derates 


linearly to 125°C. Minimum operating temper- 
ature is —55°C. 


PHOTOCURRENT CHARACTERISTICS AT 25°C 
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Specify the TI 1N2175 today and get immediate 
off-the-shelf delivery in 1-999 quantities from all 

ss aieaieic. authorized TI distributors and production quan- 
tities through TI sales offices. 


ae >. TEXAS INSTRUMENTS 


) INCORPORATED 


SEMICONDUCTOR-COMPONENTS DIVISION 
————— 
POST OFFICE BOX 312 - 13500 N. CENTRAL EXPRESSWAY 
from THE WORLD'S LARGEST SEMICONDUCTOR PLANT ° 


DALLAS, TEXAS 


Tuderetted. uw 
Leorming. hug 


MIAMI 


HAS BECOME THE 
INDUSTRIAL GIANT 
OF FLORIDA? 


HAS 2,400 
MANUFACTURING 


CONCERNS 
NOW IN OPERATION? 


FOR THE FOURTH 
CONSECUTIVE YEAR, 


HAS GAINED ONE-THIRD 
OF ALL NEW 


MANUFACTURING JOBS 
IN THE STATE? 


Management Executives— 


Send for new complete economic 
study of Metropolitan Miami 


A 30 section, complete economic 
survey has just been prepared with 
complete data which will assist in 
determining how your particular 
operation can profit here. This 
important study will be mailed to 
you in strictest confidence — if 
you write, on your letterhead, to 
the address listed below. Sorry — 
we can’t accept employment resu- 
mes. Seems like everyone wants to 
live in Miami. ° 


John N. Gibson, Director 
Dade County 
Development Department 
Section 72 
Chomber of Commerce Building 
345 N.E. Second Avenue « Miami, Florida 
A n agency o} the 
Metropolitan Miami government 


Circle 61 on Inquiry Card, page 105 
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ANALYZER 

Model BA-7 antenna pattern analy- 
zer designed to utilize r-f crystals in 
a video detector system, requires a 
max. of 1 “ew r-f power for a max. 
range of measurement of 45 db r-f 


in one step. A de biasing circuit is 
included to permit the use of conven- 
tional barretters, requiring a dc bias 
between 0 and 10 ma. The biasing 
circuit is designed so that the burnout 
of barretters cannot occur due to 
transients in the bias circuit. Useful 
for measuring very high power ratios 
such as occur in making antenna pat- 
tern measurements, leakage measure- 
ments on r-f transmission equipment, 
and cross-talk of r-f switches. Wein- 
schel Engineering Co., 10503 Metro- 
politan Ave., Kensington, Md. 

Circle 219 on Inquiry Card, page 105 


SERVO MOTORS 

Size 10 and 11 geared servo mo- 
tors. The integral gearhead units can 
be supplied in a wide range of ratios 
with reductions as required up to 
8000:1. They are available with wind- 
ings for 25, 55 or 115 vac 400 CPs. 
Other voltages available. They are 
designed to operate in ambient tem- 


peratures from —65° C to +125° C. 
The geared servo motors measure 
217/64 in. in length. Western Gear 
Corporation, Electro Products Divi- 
sion, 132 West Colorado Street, Pasa- 
dena, California. 

Circle 220 on Inquiry Card, page 105 
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IN EVERY FIELD, THERE IS ONE 
FOREMOST NAME...IN SONIC 
ENERGY, THAT NAME IS BENDIX 


FACTS YOU MAY NOT 
KNOW ABOUT SONIC 
ENERGY CLEANING — 


You probably know that Bendix Sonic 
Energy Cleaning is in truth a production 
tool—a practical method for (1) lowering 
cleaning costs while (2) improving prod- 
uct performance and (3) reducing the 
number of rejects. But perhaps you don’t 
know the where-why-who needed to 


justify investment in equipment. 


WHERE applicable (it isn’t always), 
Bendix Sonic Energy Cleaning has set 
some new records for efficiency and 
economy (we’ll show you case histories 
to back this up). 

WHY Bendix® is today’s top author- 
ity on this system can be answered in 
one word—experience. Bendix has lead 
since the early days, pioneering Sonic 
Energy Cleaning. 

WHO can use it? Who cannot? That’s 
easy to determine—Bendix maintains 
an Applications Laboratory where pro- 
duction experience is teamed with the 
latest facilities in finding the answer. 

If you can use it to real advantage, 
Bendix has a complete line so that the 
best equipment for your particular needs 
can be selected quickly. 


GET THE AUTHORITATIVE FACTS... 
SEND FOR THIS FREE REPORT 


The principles and 
workings of Sonic 
Energy Cleaning are 
illustrated, described 
and analyzed in de- 
tail. A five-step plan is 
outlined to help you 
determine feasibility 
of Sonic Energy Clean- 
ing for you. To get your 
copy, write PIONEER-CENTRAL DIVISION, 
BENDIX AVIATION CORPORATION, 2720 
HICKORY GROVE ROAD, DAVENPORT, 
lOWA, 


SONIC ENERGY CLEANING > 
| EANING 
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Products 


SUBCARRIER OSCILLATORS 
Voltage - controlled FM subcarrier 
oscillators for ground-station  tele- 
phone, radio, or microwave data- 
transmitting use. Oscillators plug into 
a transmitting multiplexer with con- 


ventional 9-pin octal connectors. 
Tubes are mounted externally to dis- 
sipate heat. Modulation and fine-fre- 
quency can be adjusted manually. 
RDB/IRIG_ subcarrier channels 1 
through 7 are standard. Filament 
power can be either ac or dc. Input is 
+2.5 v into 500 K ohms, and output 
is 3 v at 5 K ohms from low pass out- 
put filter. Linearity is +0.75°7 of 
bandwidth, and harmonic distortion 
does not exceed 0.5%. The Geotech- 
nical Corp., P. O. Box 28277. Dallas 
28, Tex. 
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PHASE ANGLE VOLTMETER 


A multi-functional phase angle 
voltmeter designed for phase-sensitive 
null indication, and as a ratiomete) 
for zeroing and testing precision syn- 


chros, servo-mechanisms and trans- 
ducers. It is being used to align highly 
critical control equipment in the 
Atlas Missile. North Atlantic Indus- 
tries, Inc., 603 Main Street, Westbury, 
L. I., New York. 
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CABLES 
desigued for 


These low capacity cables are especially de- 
signed for use as leads between amplifiers, 
speakers and record changers of Stereo HI-FI 
units. Standard Two Conductor and Single 
Conductor cables are available and, where 
required, modifications of these cables can be 
developed to satisfy specific requirements, 


LOW CAPACITY RECORD CHANGER TO AMPLIFIER EXTENSION CABLE 


Two Stranded Conductors with clear polyethylene insulation 
extruded in parallel with a spiral wrapped tinned copper 
shield and a biack extruded plastic jacket. Two styles avail- 
able, with .030” wall insulation, 24 uuf per foot shield to 
conductor capacity and .017” wall insulation, 39 uuf per 
foot shield to conductor capacity. 


CAPACITY HI-Fi AMPLIFIER INTERNAL SIGNAL CABLE 


Two Solid Conductors in parallel with red and clear poly- 
ethylene insulation and spiral wrapped tinned copper shield 
with black extruded plastic jacket with 24 uuf per foot 
shield to conductor capacity. 


STEREO RECORD CHANGER TO SPEAKER CO-AXIAL 
For complete SINGLE CONDUCTOR LOW CAPACITY CABLE 


specifications for these : 
» sian Single Stranded Copper Conductors with polyethylene insu- 


Lenz Wires and Cables lation, tinned copper full coverage shield and black or gray 
write today for plastic insulation. Three styles available with shield to con- 
the new Lenz Catalog. ductor capacities of 28, 31 and 33 uuf per foot respectively. 


In Business Since 1904 


LENZ ELECTRIC MANUFACTURING CO. 
1751 No. Western Ave., Chicago 47, Ill. 
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= 
MAGNETIC TAPE & DRUM HEADS | __|Products 


1-F FILTER 

Selective i-f filter weighs less than 
12 oz. Performance data: Center fre- 
quency 460 KC; -6 db 440 kc 480 kc; 
-90 db 415 kc 505 kc. Input/output 
impedance 17,500 ohms. Insertion loss 


quality contro! from-prototype to production 


approximately 14 db (output im- 
pedance of 75 ohms, loss is 43 db). 
Temperature stability CF shift 
500 cycles —40° C to +65° C. Meets 
MIL-T-27A. Temperature _ stability 
equals 0.1% or better. 100 to 6 db 
bandwidth ratios of less than 2 are 
obtained. At 500 Kc center frequency, 
there is less than 1 db/section in- 
sertion loss. Peak to valley ratio is 
less than % db. Unit is operable 
above 50,000 ft. Hermetic Seal Trans- 
former Co., 550 N. 5th St., Garland, 
Tex. 
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VARIABLE RESISTOR 
The Magnetic Head Division of General Variable resistor, Model 8 Radi- 
ohm, measures 0.286 inches in diam- 


Transistor Western Corporation designs and produces premium quality iM RMRMegumeCI Mn DORM LOMO 
unit is rated at 1/10 watt and has a 


component density of 188/in*. Produc- 


magnetic heads to your specifications .. . at lowest cost. Special quality tion quantities have resistance values 
« 2S y 2S1Sta - é 


control checks insure an extremely narrow channel to channel and head 
to head uniformity; all metal construction plus precision lapped gaps 
and mounting surfaces account for their excellent reputation in the com- 


puter and missile field. Write or call now for complete design portfolio. 


Subsidiary of 
General Transistor Corporation 
of 500 ohms to 10 megohms in a wide 
range of tapers. This micro-miniature 
General Transistor Western Corporation control has a minimum rotational life 
of 25,000 cycles. Globe-Union, Inc., 


6110 Venice Boulevard, Los Angeles, California « WEbster 3-5867 Centralab Div., 900 E. Keefe Avenue, 
Milwaukee 1, Wisconsin. 
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Ti Silicon Transistor Application Note 


TRANSISTORIZED INTERCOM EXCEEDS MIL-E-5272B SPECS 


CIRCUIT SPECIFICATIONS 


150-mw output from -55°C to 
100°C at less than 10% har- 


monic distortion over frequency 
range 


Frequency response @ 25°C 
stable within +2 db of 1000 
cps 100 mw reference level 
from 200 to 8000 cps 
Frequency response @ -55°C 
and 100°C within +3 db of 
25°C frequency response 


Less than S-db gain variation 
@ -55°C and 100°C compared 
to 25°C measurement 


LOUD AND CLEAR AT 100°C! 


---with Ti 2N3S42A silicon transistors from stock 
SY. aR 

You can satisfy the 71°C equipment requirements of MIL-E-5272B at 100°C with the intercom 

amplifier circuit shown above — using TI 2N342A silicon transistors with... guaranteed 3-to-1 

linear beta characteristics... 85-v collector-to-emitter breakdown, giving a wide safety range 

with 28-v aircraft supplies .. . plus dissipation capability of 1 watt at 25°C and 200 mw at 125°C. 


The newest addition to the use-proved TI 2N339 series introduced in 1957, this medium-power 
unit carries the full-year TI guarantee and is immediately available off-the-shelf from all TI 
distributors in 1-249 quantities. For production quantities, contact your nearest TI sales office. 


TYPICAL INTERCOM AMPLIFIER PERFORMANCE CHARACTERISTICS USING 2N342A TRANSISTORS 


7) 


= 


S 


Ww 
© 
So 


Power Output 
@ 10% Distortion (mw) 


—— 
Pg 


Input Impedance at 1000 cps" 


20 40 60 80 100 20 40 60 100 
Per Cent of Units Less Than Ordinate Per Cent of Units Less Than Ordinate 


TEXAS INSTRUMENTS 
INCORPORATED 
SEMICONDUCTOR-COMPONENTS DIVISION 
® POST OFFICE BOX 312 . 13500 N. CENTRAL. EXPRESSWAY 
from THE WORLD'S LARGEST SEMICONDUCTOR PLANT DALLAS. TEXAS 
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SPECIALLY BUILT TO WITHSTAND 
SEVERE OPERATING CONDITIONS | Products} 


POTENTIOMETER 

APW % in. water-tight potenti- 
ometer has a gilass-to-metal solder 
sealed header, including terminal lugs 
installed with a glass-to-metal seal, 
and positioned for easy wiring. The 


brass case is plated in conformance 
with military requirements. It is 
sealed against moisture and_ salt 
spray by means of an “O” ring shaft 


6384 
BEAM POWER AMPLIFIER seal, as specified in MIL-E-5272A. 


The terminal board is solder sealed 
_—_——— to the case. It derates to 0 w at 
125°C. It is available with mechanical 


4 
6094 
BEAM POWER AMPLIFIER { FULL-WAVE RECTIFIER 


. rotation stops, special winding angles, 

@ Ideal for modern high- 60% 6364 6754 resistance sr Has to 100K ohms and 
erformance aircraft and ELECTRICAL RATINGS* Beam Power | Beam Power | Full Wave assassin ie . as 

pe . Amplifier | Amplifier Rectifier tighter linearity tolerances. Waters 

missiles. P 


snneneiceesarpiaies ies —— ‘ . : ‘ entusine . 2 ac Ins 
Heater Voltage (AC or DC)** 6.3 volts | 6.3 volts 6.3 volts ie en ae Inc., Boston Post 
. : Heater Current 0.6amp. | 1.2 amp 0 amp td., Wayland, Mass. 
° Processing at higher Plate Voltage (Maximum DC) 300 volts 750 volts 350 volts ; _ * 
vacuum and under the Screen Voltage (Maximum DC) | 275 volts | 325 volts _ 
. : Peak Plate Voltage 
higher heat permitted by Max. instantaneous) 550 volts | 750 volts | - 
the hard glass reduces gas Plate Dissipation i a | SILICON RECTIFIER 
; ; Absolute Max.) 0 watts watts | - ; 
and Honeacnacarninyy _ Screen Dissipation Rated at 1600 volts peak inverse 
roviades greater operat- Absolute Max.) 2.0 watts | 3.5 watts - on , ‘ , Pone @.5907 i). 
- tabilit at higher Heater-Cathode Voltage (Max +450 volts | +450 volts | +500 volts and 500 ma. de., the Type S-5207 Sil. 
ng s y g Grid Resistance (Maximum) 0.1 Megohm | .1 Megohm - icon Rectifier will replace up to 5 
temperatures. Grid Voltage (Maximum 5.0 volts 0 volts - ‘a — ea : : 
P ee -200 volts | -200 volts aa type 6x4 tubes in parallel. Pin con- 
Cathode Warf-up Time 45 sec 45 sec 45 sec. nections are identical so the units 
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@ Ceramic element sep- 
arators prevent emission *For greatest life expectancy, avoid designs which apply all maximums are interchangeable. Rugged con- 


. Itaneously. 
loss from high heat and — 
snl g **Voltage should not fluctuate more than +5%. 


: . . A 

@ Solid aluminum oxide MECHANICAL DAT , : 6094 6384 

heater-cathode insulator . Miniature 

eliminates shorts, reduces Bulb 

leakage. Maximum Over-all Length 

“ 3 Maximum Seated Height 

° Maximum Diameter 

For complete line of tubes, Mounting Position Any Any Any 

write RED BANK DIVISION, Maximum Altitude J A = | 80,000 ft. 

Maximum Bulb Temperature 300 | 300°C 

BENDIX AVIATION CORPORA- oon omen seth stg | 

TION EATONTOWN, NEW Maximum Vibrational | | 
4 Acceleration } 506 506 

JERSEY. 


Miniature 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Affiliate: Computing Devices of Canada, Ltd., P. O. Box 508, Ottawa 4, Ont. 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 


F struction and characteristic long life 

ey - >) er ° found in silicon rectifiers makes type 

nh Division eno) S-5027 an ideal replacement or orig- 

AVIATION CORPORATION inal equipment item. Sarkes Tarzian, 

Inc., Rectifier Div., 415 North College 
Avenue, Bloomington, Indiana. 
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NEW FUSION-SEALED glass capacitors 
defy environmental stresses 


Corning’s new CYF-10 capacitors are 
guaranteed to be four times better 
than MIL specs require on moisture 
resistance. 

All the data we’ve gathered to date 
indicates that with the new CYF-10 you 
have a capacitor that is practically in- 
destructible under severe environmental 
stresses. 

For example, these CYF-10’s will 
withstand MIL-STD 202A moisture 
conditions for over 1000 hours with no 
signs of deterioration. 


CORNING GLASS WORKS 


To make the CYF-10 impervious to 
environmental stresses we’ve complete- 
ly encapsulated the glass dielectric ca- 
pacitor element in a glass casing. This 
encapsulation is completely fusion- 
sealed against moisture, salt, corrosion 
and weathering. 

If you need both high reliability and 
miniaturization, the new CYF-10’s—the 
only FUSION-SEALED capacitors avail- 
able—are worthy of your investigation. 
For complete details, write to Corning 
Glass Works, Bradford, Pennsylvania. 


Wf Electronic Components Department 
CORNING MEANS RESEARCH IN GLASS 
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DIELECTRIC AND CASE—Fused Structure 


of Same Glass Composition a 
FOIL PLATES—Completely embedded in Glass. 
CONNECTION-—Welded for Reliability. 
TERMINAL SEAL—True Glass-to-Metal Seal. 
WASHER—Added Terminal Strength. 


TERMINALS—Copper-ciad nickel-iron, hot 
tinned. 


ROUNDED—Al! Edges, for Maximum Strength. 


Inquiry Card, page 105 135 


Phil A. Ment— Caught the mailman 


just in time with his ELECTRONIC INDUSTRIES Products 
subscription renewal. 


Now Phil doesn’t have to worry about missing “El’s” 17th Annual Directory & All-Refer- 
ence Handbook, published in June. This immense book (over 400 pages) is his year-round CALIBRATOR as re 

: : ; ; , ; Model 55 Automatic Calibration 
reference for electronic equipment buying data—plus, his best source of information on Unit is a highly accurate signal 


electronic symbols, terms, statistics, codes, specification materials, etc. source for checking the accuracy of 
voltage signals. It may be used man- 
ually or automatically with 12 mea- 


Have YOU mailed 
your renewal? 


suring devices and their associated 
transducers. An automatic remote cal- 
ibration run may be programmed into 
the unit by using 5 available remote 
control leads to command a 5 range 
calibration run into the measuring 
devices. It can be used to calibrate, 
set-up and check-out oscillographs, 
recording potentiometers, telemetry 


4% PE Cc PAL (ELSLER MAKES THE LARGEST ASSORTMENT OF SPECIAL, systems and data handling systems. 
ignen bensp WELDING TIPS, ACCESSORIES & R COOLE Beckman Instruments Co., Systems 
WELDING TIPS, | z: , i Div., 325 N. Muller Ave., Anaheim, 


Calif. 
DERS J ' 
— Ec 4 Dl : = Circle 225 on Inquiry Card, page 105 
an 


WELDING JIGS . e ) 
wy co i et SWITCHES 
, , . Switches for corrosive atmospheres 
MADE TO YOUR = Bae = ~ - use gold-laminated contacts and slip 


SPECIFICATIONS ® = = * rings. In tests conducted on the Type 
= 11-CM-32 (a single-pole, 32-position, 


——— ———e é shorting type switch), the unit was 

suspended in a sulphur atmosphere 
EISLER VERTICAL SPOT WELDER at 45° C for 245 hours. The initial 
MADE IN SIZES 1/2-1-2-3-5 KVA 


LONG ARM SPOT WELDER 
WITH 1 KVA TRANSFORMER 


WNo.93-ViL ‘ . 
contact resistance reading before sus- 


pension in this atmosphere was 0.001 


EISLER ENGINEERING CO., ING. | | <i" S20 chm Ate compton 
was 0.0021 to 0.0025 ohm. The Daven 
770 So. 13h St. NEWARK 3, N. J. Company, Route 10, Livingston, N. J. 


Circle 226 on Inquiry Card, page 105 


Circle 69 on Inquiry Card, page 105 ELECTRONIC INDUSTRIES ~- April 1959 


ELECTRONIC INDUSTRIES 


Stamp on top of bulb clearly shows date Bell Laboratories installed Tung-Sol/Chatham 5R4WGY 
rectifier tubes. September 9, 1958, five years, over 43,000 hours later, the tubes were removed. 


Tung-Sol/Chatham tubes operate 
43,000 hours — more than five years 


Bell Laboratories, Murray Hill, New Jersey — re- 
search and development center for new and better 
telephone components — recently removed two 
Tung-Sol/Chatham 5R4WGY rectifier tubes, fore- 
runner of the improved 5R4WGB, after more 
than five years of unbroken, high-quality operation. 


Records revealed that on March 20, 1953, Bell 
Laboratories installed the rectifier tubes in a fre- 
quency distribution amplifier operated at Murray 
Hill. Removal date: September 9, 1958, more 
than five years and 43,000 service hours later. 
Comparison with the normal 5R4WGY warranty 
of 500 hours underscores the extraordinary per- 
formance of these Tung-Sol/Chatham tubes. 


April 1959 


More and more tube users in all areas of indus- 
try are gaining similar benefits of long-life relia- 
bility found throughout Tung-Sol/Chatham tubes. 
You can too! When you need replacements . . 
the next time you order new electronic equipment, 
specify Tung-Sol/Chatham tubes! For further in- 
formation, to fill a special socket, contact: Chatham 
Electronics, Division of Tung-Sol Electric Inc., 
Newark 4, New Jersey. 


(s) TUNG-SOL 
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Products 


TUBE SHIELD LINER 
“Therma-fiex,” tube shield liner, 
accepts all dia. tubes and retains the 
tube in shock and vibration. Material 
is heat treated beryllium copper. The 
liner extends into the space occupied 


by the tube before insertion and forms 
a spring curve which fiexes to the 
contours of the tube. This liner with 
the NW type shield will reduce the 
bare bulb temperature of tubes by 
more than 50% and when used with 
the TR type shield will reduce the 
bare bulb temperature approximately 
35%. Meets MIL-S-93872 (USAF), 
MIL-S-19786 (NAVY) and SCL- 
6307/2 (SIGNAL CORPS). Inter- 
national Electronic Research Corp., 
145 W. Magnolia Blvd., Burbank, 
Calif. 
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THE DIFFERENCE |S 
IN THE MAKING 


Good quality fluorocarbon parts require special processing techniques. 


COAXIAL TERMINATIONS 
RDL-30N is a member of a line of 
| high power coaxial terminations 
This is why Garlock’s United States Gasket Plastics Division is called | which cover the de-10 KMC range. It 
upon so often to fabricate parts of fluorocarbon plastics. They have the | 
personnel, the facilities, and unequalled experience in handling TEFLON 
and KEL-F. They specialize in precision molding and machining where 
close tolerances, intricate shapes, delicate wall sections, inserts, molding 
around metal, and threaded parts are involved. 
If you have a difficult fluorocarbon problem, why not send it to your 
local Garlock office for quotation? Guarantee yourself the best in parts, 
methods, and _ price. 


For Prompt Service, contact one of our 30 sales 
U ~ t d ofhces and warehouses throughout the U. S. and 
ni e Canada, or write The Garlock Packing Com- 
pany, Palmyra, New York. 

i tates *DuPont Trademark is rated at 200 watts without forced 
iM.M.&M. Trademark cooling. Voltage Standing Wave Ratio 
| is below 1.2 to 4 kmc. Radar Design 
G asket Plastics Division of : | Corporation, P. O. Box 38, Pickard 

—— Drive, Syracuse, New York. 
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FROM OUR GALLERY OF “DOUBTING THOMASES” 


to querulous Thomas McHector McVector 


GLUE WAS THE IDEAL AND 
PERFECT CONNECTOR! 


Trouble with McH. McV. was he didn’t thimk ahead! To 
the day when the horse would be replaced by the automo- 
bile, the plane and the missile: and each. in turn, with its 
own needs for a new type of connector! Until an entirely 


new connector system had to be devised. 


You have come to know this as the Varicon Connector sys- 
tem, the industry’s synonym for “reliability” and whose 
limitless applications are limited only by your own imagina- 
tion. Elco also provides you with the most complete line of 


printed circuit components. tube-sockets and shields. 


Why not write for the Catalogs and Technical Bulletins relat- 


ing to those components in which you are interested. Today? 


IF IT’S NEW... IF IT’S NEWS... IT’S FROM 


ELED........... 


“M” St. below Erie Ave., Phila. 24, Pa., CU 9-5500 


Elco-Pacific: 2200 Centinella Avenue, West Los Angeles 64, Cal., GR 8-0671 


ELCO’S SERIES 5002 ELCO’S ELCO’S SERIES 5301 
SERIES 7001 


Subminiature P. 
C. Varicon Con- 
nectors: for maxi- 
mum number of 
P. C. Varicon Connectors: sec- } contacts in mini- 
tional design, female part; for 1] mum space: plus 
to 44 contacts. Male member all Varicon relia- 
consists of contacts supplied on t bility, versatility 
plastic strips. Bulletins 101A and ! factors. Bulletins 


Board-to-board Printed Circuit 
Connectors. Contacts supplied in 
disposable plastic strips. Offers 
any number of contacts, spacing, 
location and board angulation. 
Staking Bulletin TBOO1. j 106A and TBOOI. Bulletins 108A and TBOOL. 
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Products 


CORROSION TEST CABINET 
Transparent test cabinet meets 
A.S.T.M. and U.S. Government 
Specs. The transparent water jackets 
house 2 electric heaters, and extend 
to full width of cabinet. Test specs 


UTILITY 


GENERAL-PURPOSE 


allow tolerance of —3°, + 2°F. The 
cabinet holds to + %°F. Danger of 
“hot bottom” is eliminated which 
would ordinarily cause vaporizing of 
contaminated condensate on the cabi- 
SPECIAL | net floor. Progress of tests can be 
observed, front and back, through 
water-jacket “picture windows” with- 
out opening lid, interrupting the 
process of handling specimens. The 
G. S. Equipment Co., 15583 Brook- 
park Rd., Cleveland 30, Ohio. 
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TRANSISTORIZED ie POWER SUPPLY 


Solid-state computer power supply 
delivers 7 different dc voltages, all 
of which except one, are series reg- 


APPLICATION-ENGINEERED BY REFLECTONE |g eperanee yeep eaient bedi eaeanra 


put voltage is regulated to 


nal cturers to find just the right supply for each of 
your design, test or production problems as it arises 
But why not check first with a manufacturer experi 
enced in using and producing power supplies for all 


of applications. 


for line and load variations. The com- 


You could shop among the more than 400 power-supply 


ntage of Reflectone’s comprehensive experi- 
nd diversity of engineering approaches. Select 
1 Reflectone’s ever-expanding line of Application 

ineered designs. 
irly two decades of experience in advanced 
design and development, Reflectone offers 
e engineering know-how and manufacturing 
which guarantee you reliable performance in 

I ipplication. 
WRITE FOR ENGINEERING SPECIFICATIONS 


plete power supply occupies about one 
REF cubic foot of space (21 in. deep, 7 

LEC TONE in. high and 12 in. wide). Bogue Elec- 
tric Manufacturing Co., Iowa Ave., 
Paterson, New Jersey. 
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NEW ALLEN-BRADLEY _ 


Adjustable 
Fixed Resistor 


BRUSH HOLDER ~ ADJUSTING 


MOUNTING HOLE 


CARBON BRUSH 


RESISTANCE 
TRACK 


pe MOUNTING HOLE 


COLLECTOR 
TRACK 
PHANTOM VIEW OF HOT MOLDED 
TYPE R ADJUSTABLE FIXED RESISTOR 


Exclusive hot molded dual track resistance element and 


carbon brush give unmatched re 


SPECIFICATIONS Here’s a new, compact, adjustable fixed resistor—the Type R— 
with Allen-Bradley’s exclusive hot molded resistance element. It’s 
Power Rating: %4 watt at 70°C ambient the same type resistance element used in the popular Type J and 
Voltage Rating: 350 volts maximum Type G units . .. which have proved unequaled for reliability and 
long life. Operation is exceptionally smooth—no abrupt resistance 
Rocietenes Ranges tetel redktanen valees hom changes occur with adjustment. The molded case of the Type R 
100 ohms to 2.5 megohms +10% or + 20% adjustable fixed resistor is watertight and dust-tight. The mount- 
ing for the moving element is self-locking to assure stable setting 
—and the entire unit can be “‘potted”’ after adjusting. The adjust- 
ment screw has a ‘‘free wheeling”’ clutch to prevent damage. 
Send for complete information on this latest addition to the 
Allen-Bradley line of quality potentiometers. 


Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


(AB) ALLEN-B 


Temperature Range: —55°C to 120°C 


Adjustment: approximately 25 turns 
Dimensions: approximately 1%” x 21/64" x%” 


Terminals: lug and pin type terminals on 0.1” grid 
system and are gold plated for ease of soldering. 


ARE YOU INTERESTED IN | 
Cutting Assembly “_@® + 


Costs? 


New ‘‘Auto-Coat process’’ makes 
high speed machine assembly pos- 
sible—but it also makes manual 
assembly quicker—at lower cost! 


Allen-Brzdley’s new ‘‘Auto-Coat process’’ 
provides a tough, smooth insulating coat- 
ing of uniform thickness—it does not use 
wax or other sticky impregnants which 
are bound to clog automatic machines. The 
physical uniformity of these capacitors per- 
mits accurate mechanical or manual inser- 
tion on printed boards. 

With “‘rundown’”’ on leads eliminated, the 
capacitor is permitted to rest directly on 
printed boards—for solid, three-point 
mounting. Costly cleaning or crimping of 
wires to prevent soldering failures is a night- 
mare of the past; lead inductance is less. 


Allen-Bradley Type A Ceramic Capacitor 


“Standardized” Remarkable uniformity! 
diameter Diameter and thickness 


Clear, legible 


, Smooth, tough, 
marking 


and resilient 
coating 


“Eye appeal” 
Superior 
electrical 
characteristics 


No “rundown” 
on leads 


Rigid, hot- 
solder-coated 


| leads 


~ - 3 8 


» 4 


m Actual 
b Size 


A New Process... 
plus a New Concept in 
Ceramic Capacitor 
Standardization! 


+--+ provides superlative 
electrical properties 


Standardization on only one size of capacitor—0.55” diam— 
for most values, permits scientific selection of ceramic 
materials with the optimum dielectric constant for each 
capacitance value. Through such advanced design technique, 
Allen-Bradley Type A ceramic capacitors provide greater 
dielectric strength and greater breakdown voltage . . . creep- 
age paths are also increased. In addition, the coefficients 
of temperature, frequency, and voltage are lower . . . and 
the power factor is lower, too. 

Allen-Bradley’s standardizing on one size for all capaci- 
tance values has produced a superior capacitor that can be 
assembled by machines on printed boards at lower cost. 
Manual assembly costs are reduced, and capacitor inventory 
costs are also reduced. 

Allen-Bradley Type A capacitors are available in general 
purpose, stable, and temperature compensating types in the 
most frequently used values. Send for new data sheets. 


Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


(17 QA 
ALLEN . BRADLEY 
Tid See 


ee OE 
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PURCHAS! 


fack-Gripyer 


Pat. No. 2,766,646 
New multi-purpose tool to pick up and | 
grasp small parts for soldering or other 
operations; as a vise to free both hands; 
to secure rivets; to cut small wire; to strip | ; ADJUSTMENT FEATURE 

LOCKING KEY FREES __ insulation; as a brad or staple setter. FOR EFFICIENCY, 

oe ledtee Be eening ONE HAND ACTION: Quick one-hand ad- VERSATILITY 

pnemeeny Some the —_justment for size and lock-up leaves the | } Fit the chair to the job, and 
. rele n- H ; . Jay 
Genie i outline Gack ‘sn Other hand entirely free. worker output rises! 4-Way 
the locking key. No. 800 ..... $4.50 i adjustable back enables in- 


New Catalog of X-ACTO hj dividual to move ——— 
, PRECISION HAND TOOLS for \ down, backwesd. ving of 
Multi-Purpose Tool INDUSTRY. FREE on request. it correctly suppor 


: } < Teles legs, ad- 
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New Tech Data 


Receiving Tubes 

Revised edition of booklet ETR-1541 
describes the concept and manufac- 
turing techniques of service-designed 
receiving tubes. Included are detailed 
descriptions of construction changes 
in the 1J3, 6AF4, and 6AF4-A and 
the line of broad tolerance tubes pro- 
duced specifically for TV_ service. 
General Electric Co., Receiving Tube 
Dept., 316 E. 9th St., Owensboro, Ky. 
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Phenolic Tubing 

Two-page, 2-color, brochure from 
Cleveland Container Co., 6201 Bar- 
berton Ave., Cleveland, Ohio, de- 
scribes a spirally wound laminated 
paper-base phenolic tubing. Included 
are: general properties, fabrication 
methods, applications, and a property 
chart. 

Circle 162 on Inquiry Card, page 105 


Potentiometer 

Data sheet 1357, on the 1% in. 
“Helipot,” Series 5500, single-turn, 
precision potentiometer, is available 
from Helipot Div., Beckman Instru- 
ments, Inc., 2500 Fullerton Rd., Ful- 
lerton, California. Included are: Di- 
mensional drawings, power rating 
curve, and a photograph. 
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Test Instruments 


Illustrated catalog of precision 
laboratories test instruments No. 558, 
includes low frequency “Q” indica- 
tors, comparison and limit bridges, 
incremental inductance comparison 
bridges, incremental inductance 
bridges, universal bridges, null detec- 
tor and vacuum tube voltmeters, 
harmonic distortion meters, megohm- 
meters, decade inductors, and decade 
capacitors. Freed Transformer Co., 


Inc., 1726 Weirfield St., Brooklyn 27, 


i 4, i. YY. 
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Capacitors 


Bulletin 4-32B describes two new 
ratings of subminiature, polarized, 
tantalum electrolytic capacitors from 
P. R. Mallory & Co., Inc., 3029 E. 
Washington St., Indianapolis 6, In- 
diana. The two new ratings are: 35 
mfd at 12 vde and 50 mfd at 4 vde. 
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Generators 


Data sheet from John Oster Manu- 
facturing Co., Avionic Division, 1 
Main St., Racine, Wis., lists and gives 
technical details on its complete line 
of generators. Included are ac and de 
tachometer, rate, tachometer with 
squirrel cage rotor, damping and dc 
motor generators. 
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Sintered Nylon 

A 4-page brochure on Nylasint 
nylon parts, nylon components formed 
by cold pressing and oil sintering 
nylon powders in a process somewhat 
similar to that used in forming pow- 
dered metal parts is available from 
Halex Corp., c/o The Polymer Corp., 
2120 Fairmont Ave., Reading, Pa. 
The bulletin includes property and 
application data on standard oil- 
impregnated parts with inorganic 
fillers designed for new or improved 
uses for nylon as compared to injec- 
tion molded nylon. 
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Recorder /Reproducer 

A 2-color, 4-page, technical bro- 
chure describes the _ specifications, 
operational characteristics and design 
features of the MINCOM 7-track 
Video Band Magnetic Recorder/Re- 
producer. The bulletin includes color 
photographs of actual oscilloscope 
traces, calibrated in usec/cm; these 
waveshape photos point up the equip- 
ment’s quality reproduction of tran- 
sient phenomena occurring at fre- 
quencies from 400 cps to 1 MC. 
MINCOM Div. of Minnesota Mining 
& Mfg. Co., 2049 So. Barrington Ave., 
Los Angeles 25, Calif. 
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Diodes 


Bulletin E from Electronet Div., 
Rue Products, 1628 Venice Blvd., 
Venice, Calif., describes germanium 
and silicon diodes now added to the 
firm’s Encapsulet line of encapsulated 
components. The 5-page bulletin 
stresses construction. Featured are 
self-contained, silver-plated terminals 
and plated fastening studs which per- 
mit direct-to-chassis mounting and 
eliminate terminal boards. Applicable 
MIL specs are noted. 
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Ceramic Insulator 


Bulletin 1590A, 4-pages, 2-colors, 
describes Ceramicite, a high tempera- 
ture ceramic insulator. The bulletin 
contains application notes, physical 
properties, graphs, and design para- 
meters for Ceramicite seals. Consoli- 
dated Electrodynamics, Transducer 
Div., 300 North Sierra Madre Villa, 
Pasadena, Calif. 
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Generators 


A line of separate electric genera- 
tors manufactured by D. W. Onan & 
Sons, Inc., Minneapolis 14, Minn., is 
described and illustrated in a 4-page 
folder, F-141. Three types of genera- 
tors are described. Also, control 
specs: switchboards, rheostats, wall 
mount switchboards and manual 
transfers. 
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Radioactivity Measuring 

A 76-page, 2-color catalog from 
Nuclear-Chicago Corp., 229 W. Erie 
St., Chicago 10, Ill., describes over 
125 products for detecting, counting, 
and recording radioactivity—includ- 
ing systems for uce in industrial and 
biomedical research, clinical medicine 
and nuclear education. Sections are 
devoted to nuclear training devices, 
sealers, ratemeters, gamma, and neu- 
tron survey meters, radioactive 
sources and chemicals, and nuclear 
accessories. 
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Electronic Type 


A method of using a standard man- 
ual or electric or proportional-spacing 
typewriter for special impressions 
needed in electronics, is the subject 
of a booklet published by Remington 
Rand, Div. Sperry Rand Corp., 315 
4th Ave., New York 10, N. Y. It is 
the first in a series designed to show 
how any of 18 different fields can 
make a profitable use of interchange- 
able typewriter type. 
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Magnetic Shielding 

Data Sheet 142, an engineering re- 
port, illustrates, gives tabulated sum- 
mary and fully describes a proposed 
technique for comparatively evaluat- 
ing the effectiveness of shielding 
magnetic tape in Netic Co-Netic tape 
preservers, versus unshielded tapes. 
Magnetic Shield Div., Perfection Mica 
Company, 1322 No. Elston Ave., Chi- 
cago 22, Ill. 
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Silicon Rectifier 

Illustrated data sheet gives descrip- 
tions, data and_ specifications on 
silicon power rectifiers. Electrical and 
mechanical characteristics and data 
on performance for diodes with capac- 
ities of 6, 20 and 40 a. per cell and 
with peak inverse ratings of from 50 
to 500 v. are given. Syntron Company, 
263 Lexington Avenue, Homer City, 
Penna. 
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Selenium Photocells 


An 8-page bulletin, PC-649A, “Se- 
lenium Photovoltaic Cells” published 
by International Rectifier Corp., 1521 
E. Grand Ave., El Segundo, Calif., 
describes a line of self-generating 
photocells. Over 25 standard selenium 
cell types are described, including 
cell structure and operation, perform- 
ance characteristics, output current 
curves and typical applications in 
electrical and industrial engineering, 
chemistry, photography, photometry 
and medicine. 
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a continuing series on technical topics of specific interest to engineers 


How important are the functions of 


various impregnants in paper capacitors ? 


Capacitors using impregnated kraft tissue paper dielectric are 
available with a variety of impregnating materials. These 
materials are generally waxes, oils, or thermo-setting plastics. 
The electrical ‘‘personality”’ and capabilities of the completed 
capacitor is, in part, determined by the characteristics of the 
impregnant. The components application engineer must be 
familiar with the available materials in order to judiciously 
prescribe the proper component for a given application. 


MINERAL OIL is an excellent electrical insulating medium. It 
possesses low electrical loss factor, is quite stable in dielectric 
constant over operating temperatures ranging from —65°C 
to +85°C and from low audio to radio frequencies. It exhibits 
extremely high dielectric strength and comparatively good 
insulation resistance characteristics. It is used to provide the 
operating conditions described as ‘‘E’’ characteristic in Mili- 
tary Specification MIL-C-25A. 


ANOTHER SPECIAL IMPREGNATING OIL is used which is 
similar to mineral oil in physical and electrical characteristics, 
but is stabilized and purified to further improve the electrical 
characteristics and extend the operating temperature range 
to 125°C. This is supplied for ‘‘K”’ characteristic paper capac- 
itors of specification MIL-C-25A. At Sangamo, the designa- 
tion for this special impregnating oil is ““Etherm”’. 


CHLORINATED BIPHENYL is a synthetic oil that is manu- 
factured under carefully controlled conditions of purity. Paper 
capacitors using this impregnant are often chosen for applica- 
tions where fire hazards are a consideration because it is 
virtually non-flammable. Chlorinated biphenyl possesses a 
higher dielectric constant and provides an effective mechanism 
for decreasing the comparative size and cost of large value 
capacitors. It is used almost exclusively for impregnating 
capacitors designed for power frequency applications includ- 
ing those used for power factor correction in alternating cur- 
rent circuitry. This material is used to provide the ‘“‘D” and 
“F” characteristics of MIL-C-25A. At Sangamo, the designa- 
tion for Chlorinated biphenyl is ‘“‘Diaclor’’. 


A POLYESTER RESIN impregnant is a non-melting solid which 
is used where physically rugged capacitor sections of good 
electrical characteristics over an operating temperature range 
from —55°C to +85°C are desired. Its dielectric constant 
falls between that of chlorinated biphenyl and mineral oils 
and its capacitance stability during operating life is excellent. 
At Sangamo, the designation for polyester resin is “‘Resinex’”’. 


STABILIZED CHLORINATED NAPHTHALENE is a wax which 
is often used in light weight capacitors of minimum size where 
some sacrifice in electrical characteristics, such as lower in- 
sulation resistance at all temperatures and somewhat higher 
power factors can be tolerated and where an operating tem- 
perature range from —40°C to +85°C is acceptable. Its high 
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dielectric constant results in light weight units of small size 
and provides the ‘“‘H’’ characteristic operating requirements 
of MIL-C-25A. At Sangamo, the designation for stabilized 
chlorinated naphthalene is ‘“‘Sangwax’’. 


SILICONE IMPREGNANTS are chemically stable synthetic oils 
and are available over a wide viscosity range. They are used 
when extreme operating temperatures are specified and low 
dielectric losses are desirable. Silicone oils are liquid through- 
out their recommended operating temperature range. 


Specification Guide Of The Various Impregnants Used 
in Sangamo Paper Capacitors 
SANGAMO CAPACITOR 
IMPREGNANT TYPE DESIGNATION 
Mineral Oil Type 50, 60, 70, 42 and 43 
Etherm Type SB, SD, SMB, SMD, 50K, 60K 
and 70K 
Type 71, 50, 60, 40, 41, 75 and 80 
(Referred to as can, oil paper, types) 
Type 33 (molded tubular) 
Type 50, SA and SC 
NOTE: With the exception of the Type 33 all of these capacitors 
are housed in hermetically sealed metallic containers. The Type 
33 is molded in a thermo-setting non-hygroscopic plastic case. 
The ‘“‘S’’ series types are housed in tin coated brass tubular con- 


tainers with compressed glass solder seal ends. These units are 
most applicable where ‘“‘High Reliability” is a necessity. 


Diaclor 


Resinex 
Sangwax 


Engineering Catalogs Numbers 2421 and 2422 give full in- 
formation and are available upon request for your files. 
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Composite curve of paper capacitors using five Sangamo impregnants for 
capacitance variations with temperature at 1000 cycles per second. 
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SANGAMO ELECTRIC COMPANY, Springfield, Illinois 


--designing towards the promise of tomorrow 
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PUTTING MAGNETICS TO WORK 


How to keep your cut-off sharp! 


Audio filter designers use molybdenum permalloy powder cores 
when they want razor sharp attenuation that will hold 


Audio filter designers, faced with a crowded frequency spec- 
trum, specify molybdenum permalloy powder cores to rigidly 
define channel cut-offs ... 
ation at channel cross-overs. 


with sharp, permanent attenu- 


Moly-permalloy, with virtually no resistive component, makes 
a core with almost no core loss. The resultant high Q means 
sharp attenuation of blocked frequencies in both the high 
and low band pass ranges. This is permanent—moly-permal- 
loy cores were developed specifically to provide a very long 
term inductance stability. 

Compare molybdenum permalloy to powdered iron. See the 
smaller size and the superior stability despite unusual fluc- 
tuations in current or temperature. Even unstabilized per- 
malloy powder cores are more stable with temperature swings 
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than cores made of any other material. And . . . stabilized 
cores are at least four times more inductance-stable than un- 


stabilized cores. 


What’s more, there’s no longer any guesswork! We have 
published limits within which the designer can depend on 
core performance. These limits—and full information on 
our Performance-Guaranteed permalloy powder cores—await 
your inquiry. Magnetics, Inc., Dept. El-61, Butler, Pa. 


MAGNETICS inc. 
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New Tech Data 


Magnetic Amplifiers 


A new standard line of low level 
linear magnetic amplifiers is described 
in Bulletin #S-921 issued by Mag- 
netic Amplifiers, 632 Tinton Ave., 
New York 55, N. Y. Completely static, 
the solid state devices are used in 
connection with such signal sources 
as strain gauge transducers, ther- 
mocouples, resistance thermometer 
bridges, photo cells and meter shunts. 
They are designed for use in 60 or 
400 cps with either proportional de 
or ac output. The bulletin furnishes 
performance specs; also detailed data 
on principles of operation and a 
characteristics curve chart. 
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Hi-Fi Stereo 


Brochure, 16-pages, is an informa- 
tive guide to high fidelity stereo and 
monophonic speaker systems and com- 
ponents. It contains information, tips 
and practical suggestions of interest 
to those contemplating building or 
improving a monophonic or stereo- 
phonic high fidelity speaker system. 
Also a complete illustrated descrip- 
tion of every speaker and component 
in the range offered by University. 
Desk Bl 1, University Loudspeakers, 
Kensico Ave., White Plains, 
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Resistors 

Bulletin 162 describes 3 assortments 
of precision resistors and tantalum 
capacitors. One assortment consists 
of tantalum wire capacitors in a va- 
riety of case sizes, capacitance and 
voltage values. Another consists of 
power type precision resistors and 
another of metal film precision re- 
sistors. Ohmite Manufacturing Com- 
pany, 3670 Howard Street, Skokie, Il. 
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Microwave Equipment 

Two-page Bulletin, #100, from 
Polytechnic Research & Development 
Co., 202 Tillery St., Brooklyn, N. Y., 
describes the Pacemaker line of 
microwave test equipment. Featured 
is the Standing Wave Amplifier, Type 
277A, frequency 1000 CPS + 2%; 
bandwidth selection 15, 50 or 550-2500 
CPS; sensitivity 0.1 uv full-scale de- 
flection @ 15 CPS bandwidth. 
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Silicon Power Rectifier 


Fansteel Metallurgical Corp., Dept. 
EIP, North Chicago, Ill., has just an- 
nounced the availability of informa- 
tion which describes their 20 amp. 
silicon power rectifiers. The Type 6A 
operates at voltages from 50 to 400 
volts in multiples of 50 volts. They 
were designed for high temperature 
service. 
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Navigation Module 

A 2-color brochure describing navi- 
gation module Model 2374 for opera- 
tion of VOR/LOC and marker beacon 
is available from Lear, Ine., 3171 
South Bundy Drive, Santa Monica, 
Calif. The brochure contains installa- 
tion drawings and engineering and 
performance specs. 
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Transistors 


Brochure G-150A covering specifi- 
cations on their line of improved high 
frequency germanium alloyed junction 
transistors types 2N444A through 
2N447A and 2N519A through 2N523A 
is available from General Transistor 
Corp., 91-27 138 Pl., Jamaica, N. Y. 
These improved “A” versions provide 
higher voltage ratings and generally 
tighter specifications than were pre- 
viously found in types 2N333-2N447 
and 2N519-2N523. 

Circle 183 on Inquiry Card, page 105 


Cable 


Aeronautical & Instrument Div., 
Robertshaw-Fulton Controls Co., San- 
ta Ana Freeway at Euclid Ave., 
Anaheim, Calif., has issued a 4-page 
illustrated booklet, “This is Cable 
Systematics.” It describes the divi- 
sion’s capabilities and facilitates for 
custom electronic cabling for aircraft 
and missile industries, from design 
and development through fabrication 
and installation. 
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Transistor Course 


Folder, PA-276, describes the re- 
vised and expanded edition of the 
CBS-Hytron Transistor Course, a 
home-study course, which includes the 
latest, up-to-the-minute information 
on transistor devices and applica- 
tions. This new version of the course 
offers 10 lessons covering simplified 
basic transistor theory with practical 
experiments and servicing techniques 
for amplifiers, oscillators, rectifiers 
and deflection circuits. CBS-Hytron 
Advertising Service, Parker St., New- 
buryport, Mass. 
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Germanium Diodes 


Technical information about Hughes 
Products’ Semiconductors, Interna- 
tional Airport Station, Los Angeles 
45, Calif., complete line of Gold 
Bonded diodes is available. These di- 
odes feature fast recovery, high for- 
ward conductance, low reverse leak- 
age and high peak inverse voltage. 
They were designed for severe en- 
vironmental conditions. 
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Resistor 


Type PC5, a low operating tem- 
perature, 5-w. resistor designed for 
printed circuit use is described in 
data bulletin P-5, International Re- 
sistance Co., 401 N. Broad St., Phila., 
Pa. The type PC5 resistor is designed 
for aircraft and missile applications 
where printed circuitry is used solely 
as a means of improving uniformity 
and reliability of a product. 
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Control Panels 


The advantages of centralizing mo- 
tor starters in control panels are dis- 
cussed in a 4-page illustrated tech- 
nical bulletin, 58-C, offered by the 
Richardson Scale Co., Clifton, N. J. 
It cites the savings in initial costs, 
wiring, engineering time, and reduced 
maintenance costs that result from 
mounting the starter centers in con- 
trol panels at the time the panel is 
constructed. 
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Microwave Tubes 


Form T-291, a 4-page, condensed 
catalog of its tube lines: klystrons, 
magnetrons, display tubes, traveling 
wave tubes, backward wave oscilla- 
tors, miniature noise sources, duplex- 
ers and TR tubes is available from 
Litton Industries, Electron Tube Div., 
960 Industrial Rd., San Carlos, Calif. 
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Printed Circuit Drilling 


Bulletin 858 from Zagar, Inc., 24000 
Lakeland Blvd., Cleveland, Ohio, de- 
scribes the company’s printed circuit 
board drilling equipment. Featured 
are special insert assemblies for quick 
change advantages. 
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Inductive Voltage Divider 


Gertsch Products, Inc., 3211 South 
La Cienega Blvd., Los Angeles 16, 
Calif., has issued information about 
their RatioTran. The RatioTran is 
an ac inductive voltage divider. It is 
unaffected by temperatures below 
250°F and is capable of voltage divi- 
sion accuracies of 0.001%. 
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Microwave Tubes 

Six-page, 2-color tube chart from 
3omae Laboratories, Inc., Beverly, 
Mass., lists, in tabular form Tk, 
ATR, Pre-TR, Dual & Triple TR and 
ATR tubes and attenuator tubes. In- 
cluded are pressurizing windows, 
duplexers and components, magnetron 
tubes, spark gap tubes, surge pro- 
tectors, shutter tubes, and reflex 
klystron tubes. 
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New Tech Data 


Closed Circuit TV 


A 12-page, illustrated handbook 
offers guidance on planning closed cir- 
cuit TV programs. It includes a com- 
plete breakdown of closed circuit 
costs, a checklist of when and how to 
use closed circuit for education or 
communication, and a description of 
a closed circuit network concept. Cost 
breakdown details all cost items in 
program origination, reception, and 
line and loop charges. Latest models 
of theatre type television projection 
equipment for mass audience closed 
circuit reception are pictured and de- 
scribed. Giantview Television Net- 
work, 440 4th Ave., N. Y. 
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Lacing Cord 


Illustrated 4-page brochure on 76 
synthetic lacing cords and tapes car- 
ried in inventory is available from 
Alpha Wire Corp., 200 Varick St., 
New York 14, N. Y. It offers a listing 
of complete specifications as to ten- 
sile strength, diameter, stock colors, 
thickness, standard put-up, etc. on all 
types of lacing cords and tapes in a 
variety of finishes and materials in 
accordance with general and military 
specifications. 
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Miniature Relay 


Tech data, Bulletin 160-1, on 
Wheelock Signals Crystal Case Re- 
lay, Series 160, is available from 
Wheelock Signals, Inc. Long Branch, 
New Jersey. The relay was designed 
for service in airborne and portable 
equipment requiring subminiature 
components. It is hermetically sealed 
in a compact gas-filled case with a 
hot tin dip finish and provides a 
minimum of 100,000 operations in 
ambient temperatures ranging from 
—65° C to 125° C. 
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Shielding 


Engineering and product brochure, 
1959 edition, features complete line 
of r-f shielded enclosures, anechoic 
chambers, dust-free rooms and envi- 
ronmental consulting activities. Com- 
prehensive engineering data is sup- 
plemented by construction illustra- 
tions. Shielding Inc., Engineering 
Dept., Riverton, N. J. 
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Permanent Magnets 


Catalog No. 20, describes permanent 
magnets for microwave load isola- 
tors. It describes the basic sizes and 
shapes of “C” type magnets available 
for this application. Indiana _ steel 
Products Company, Valparaiso, Indi- 
ana. 
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Automation 


New Product Information Folder 
contains descriptions and _ specifica- 
tions of “building-block” type auto- 
mation machines for mechanizing and 
integrating production and assembly 
operations. These include floor feed- 
ers and orientors, rotary hoppers, 
self-compensating grinder controls, 
high speed automatic hardness testers 
and electronic inspection systems for 
multiple dimension gaging and selec- 
tive segregation of parts. Radio Cor- 
poration of America, Industrial and 
Automation Division, 12605 Arnold 
Avenue, Detroit 39, Michigan. 
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Oscillator 


Variable frequency oscillator, Mod- 
el 1011, frequency range 100 CPS to 
5 MC, is described in a new tech bul- 
letin from Technitron Engineering 
Co., 1952 E. Allegheny Ave., Phila. 34, 
Pa. The 2-page bulletin gives com- 
plete electrical and physical specifi- 
cations on the oscillator and sugges- 
tions for uses as a wide band fre- 
quency source for trigger generators, 
computer “clocks,” computer “word” 
generators and other similar applica- 
tions. 
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Mica Isolators 


Data sheet K-5, 8-pages, contains 
29 outline drawings of mica wafer 
shapes available without tooling costs, 
and describes how transistor reliabil- 
ity is increased when low cost plenti- 
ful mica wafers are used as isolators 
in heat sink applications. Magnetic 
Shield Division, Perfection Mica Com- 
pany, 1322 No. Elson Ave., Chicago 
22, Ill. 
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Hydraulics 


Hydraulic pneumatic and vacuum 
catalogue contains flow charts, J.I.C. 
piping, and helpful information for 
engineering and maintenance depart- 
ments. Contains complete data on the 
Lenz “O” ring seal tube fittings, flare 
fittings, pipe fittings, tube benders, 
and other hydraulic components. Lenz 
Company, Box 1044, Dayton 1, Ohio. 
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Nylon Shapes 


Bulletin on Nylatron GS (molyb- 
denum disulphide filled) nylon shapes 
is available from The Polymer Corp. 
of Pennsylvania, Reading, Penna. It 
gives the property advantages of the 
material in such applications as gears, 
rollers, bearings, washers, wear strips 
and pads, and other applications. In- 
cluded are physical property data and 
specific stock shape size availabilities. 
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Ball Bearings 


Conversion tables giving other man- 
ufacturers’ numbers for equivalent 
miniature ball bearings are featured 
in a bulletin on RMB miniature ball 
bearings prepared by Landis & Gyr, 
Inc., 45 West 45th St., New York 36, 
N. Y. Information is given on toler- 
ances, clearances, lubrication and 
packaging, ball separators, as well as 
a full description of the “Filmoseal” 
principle. Information is provided on 
calculation of load capacity. 
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Telemetry Systems 


Reference bulletin, No. RTS-A- 
MRS, illustrates typical telemetry re- 
ceiving systems and describes indi- 
vidual TDI building-block compo- 
nents: receivers, subcarrier discrimi- 
nators, master controls, record-moni- 
tor-mixers, power supplies, and pre- 
wired mounts. Descriptions also cover 
the TDI decommutation set and tape 
error compensation system. It gives 
detailed examples of systems for re- 
ceiving FM/FM, PAM /FM/ FM, 
PDM/FM/FM signals. Marketing 
Dept., Tele-Dynamics Inc., 5000 Park- 
side Ave., Phila. 31, Pa. 
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Switches and Actuators 


Bound reference catalog, ES-59, on 
basic switches and actuators contains 
a comprehensive definition of termin- 
ology used in the switch industry, as 
well as photos, specifications, dimen- 
sional drawings, and modification in- 
formation on switch types and their 
actuators. Electrosnap Corporation, 
Switch Division, 4218 West Lake 
Street, Chicago 24, Illinois. 
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Engine Driven Equipment 


Four illustrated pamphlets “Power 
Talks” cover electrical and technical 
characteristics of engine driven gen- 
erating equipment. The pocket-sized 
bulletins discuss electric generating 
plants, air-cooled engines, separate 
generators, their operation, and their 
use. D. W. Onan & Sons, Inc., Minne- 
apolis 14, Minn. 

Circle 244 on Inquiry Card, page 105 


Insulation 


An 8-page brochure describing and 
illustrating fiberglas building insula- 
tion is available from Owens-Corning 
Fiberglas Corp., Dept. 690, Toledo 1, 
Ohio. The publication contains perti- 
nent information about the standard 
fiberglas building insulation, faced 
with kraft paper; foil-faced; foil-en- 
closed; pouring wool; blowing wool 
and perimeter insulation. 
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SHRUNK BY EXPERTS 


Burnell & Co. may not be experts in 
the art of head shrinking. But when it 
comes to toroids, filters and related 
networks, Burnell has the know-how 
to solve an infinite variety of small 
space problems. The new (MicroiD ® 
filters by Burnell & Co. are a notable 
achievement in the shrinking of filters 
which can be designed for low pass or 
band pass applications. 

For example, as a low pass filter, 
Type MLP starts at 400 cps. Physical 
size is 11/16" x 1-11/16" x 1/2” max. 
For higher frequencies from 5 ke up 
to 100 ke, size is 3/4” x 1” x 1/2”. 

The band pass filter, Type MZT pic- 


tured here, ranges from 7,350 cycles 


R) REGISTERED TRADE MARK 


up to 100 ke. Physical size is 1/2” x 
19/32” x 15/16", weight .3 ounces, 
band width 15% at 3 db and + 60% 
— 40% at 40 db. Wherever space and 
performance are critical requirements, 
miniaturized JMicROID ® low pass 
and band pass filters provide utmost 
reliability as well as more unit surface 
economy on printed circuit boards. 
Completely encapsulated, they are 
ideally suited to withstand high accel- 
eration, shock and vibration environ- 


ments, 


RELATIVE ATTENUATION (DB) 


FREQUENCY (KC) 


3 7 10 20 
Sati am 


MicroiD 
7350~ 


PELHAM, N. Y. \ SOUTH PASADENA, CALIF, 
PELHAM 8-5000 ‘ RYAN 1-2841 
TELETYPE PELHAM 3633 TELETYPE PASACAL 7578 


EASTERN DIVISION . PACIFIC DIVISION 
%F GAs Gr DEPT. 7578 SM, DEPT. 7578 
10 PELHAM PARKWAY f—¥-T\) | 720 MISSION ST. 


PIONEERS IN TOROIDS, FILTERS AND RELATED NETWORKS 
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Observations & Trends 


HUMAN ENGINEERING 


High-speed aircraft are present- 
ing knotty problems to designers 
of display instrumentation. The 
addition of high-pressure suits to 
the pilot’s natural handicaps has 
increased the concern over the 
possibilities of vertigo brought on 
by the need for taking the pilot’s 
attention away from the primary 
job of controlling the aircraft. 


The complexities of operating a 
nuclear reactor forced a thorough 
study of just what functions 
would be handled by the human 
operator and which by automatic 
machines. NRL assigned the op- 
erator the controlling task but 
gave him the option of turning 
over to the machines the routine 
maintenance of reactor power level 
at a constant level. A system of 
automatic alarms was set up to 
warn the operator to take cor- 
rective actions whenever the op- 
eration of the reactor leads to 
unsafe conditions. Thus man’s abil- 
ity as a general purpose com- 
puter capable of dealing with low 
probability alternatives is utilized 
to keep the reactor from develop- 
ing power !evels and rates which 


150 


would actuate automatic shut- 


down. 


Recent research in the CRT- 
human observer relationship, so 
far as the threshold of detection 
is concerned, has determined that 
the output brightness is a func- 
tion of the input signal voltage 
taken to the 5/2 power. This effect 
suppresses contrasts in the low 
absolute brightness region and ac- 
centuates contrasts in the high 
absolute brightness level. By in- 
troducing non-linear amplification 
the transfer function can be va- 
ried to 0.8, the improvement of 
detection being on the order of 
6 db, equivalent to increasing 
transmitter power by a factor of 4. 


MEDICAL ELECTRONICS 


Although much work is being 
done by electronic research and 
manufacturing firms, especially in 
designing equipment to monitor 
and control the heart, there is still 
the one big stumbling stone—in- 
terdiscipline communication. This 
factor must be overcome before 
rapid advancement can be made 
in the fields of medical electron- 
ics. Further, the economic situa- 
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tion must be favorably improved 
for the manufacturer. One way of 
doing this is by the establishment 
of independent engineering and 
testing facilities. These will re- 
lieve the manufacturer of some 
of the present risks and delays. 


Slowly, but definitely, advances 
are being made, through medical 
electronics, in therapy, diagnosis, 
teaching and research. Human 
space flight is helping to expedite 
the various research and develop- 
ment programs in this sphere. 


COMPUTERS 


Computers will be available in 
the near future that are 500 times 
as fast as the present units. In- 
terference, resulting from the 
time lag encountered in long cir- 
cuits, will be kept to a minimum 
by miniaturizing as far as pos- 
sible. 


As a new venture, a computer 
has been used in the synthesis of 
a digital computer building block. 
Since there is usually more than 
one solution to any network prob- 
lem, the economics of hand calcu- 
lations had to be considered. Use 
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Texas Instruments’ solid-circuit multivibrator, 
with all circuit components cast in a solid 
block, was one of the highlights of the Show 


With the cream of the industry's engineers 
in attendance, and papers being delivered 
on the subjects of most pressing concern 
the 4-day period of the IRE Show provides 
an unequalled opportunity to observe trends 
of the industry. From what they saw 

and heard, here is what El editors see 


happening in the near future... 


From The IRE Show 


of the computer will permit opti- 
mization of design. 


Mid-air collisions will be elimi- 
nated by a computer that checks a 
pilot’s flight plan with other craft 
operating in the area—both before 
and during flight. 


In a few decades, our grade 
school students may be equivalent 
to today’s Ph.D.’s. Machines which 
permit rapid back-and-forth in- 
terchange between student and 
teacher — feedback — will be the 
basis. Although these machines 
may not be electronic, present 
electronic techniques seem to fit 
in naturally with the _ require- 
ments. 


PROPAGATION & ANTENNAS 


Much work continues to be done 
in the field of classifying radar 
return from various’ terrain— 
specifically, the average radar 
cross section for all types of ter- 
rain at any frequency, incidence 
angle, and under all weather con- 
ditions is being determined. 

Many systems are being used in 
these studies. Some groups are 
using miniature models; others 


ELECTRONIC INDUSTRIES - 


April 1959 


are pressing mathematical models 
into service. In any case, all seem 
to be in agreement that it is 
impractical, if not impossible, to 
measure all types of actual terrain. 


Countermeasures, telemetering, 
and missile communications have 
increased the need for circu- 
larly polarized antennas. Crossed 
dipoles fed in quadrature, and 
cylindrical antennas mounted on 
ground planes were the only 
types available in the past. Now 
a conical helix offers a circularly 
polarized, unidirectional, broad 
band antenna structure. 


Aerial view of New 
York’s Coliseum, 
again the site of this 
year’s IRE National 
Convention and Show 


A new technique permits the 
design of a circularly disposed 
antenna array by means of which 
a large aperture is obtained in 
both planes. A shaped reflector in 
the vertical plane achieves the 
vertical aperture, while maintain- 
ing the circular array in the hori- 
zontal plane. 


INFORMATION THEORY 

The theory of statistical separa- 
bility is going to get more atten- 
tion as the need for a suitable 
device for the study of complex 
environments and constraints upon 
the connection system increases. 
Some work has been done and the 
mathematical theory of prediction 
has been borne out. When the 
simulation model has failed, it has 
justly been attributed to a bias 
effect or special cases not thor- 
oughly covered by the mathemati- 
cal theory. 


RELIABILITY 
The old battle cry is still with 
us—“make it smaller, make it 
cheaper, and make it more reli- 
able.” As any reliability engineer 
(Continued on page 154) 


STANPAT 


ictsccaatil 
call 
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NEW resin-base STANPAT % 
ELIMINATES GHOSTING, || 


offers better adhesion qualities 
on specific drafting papers! 


THE PROBLEM 

Some of our longtime customers first called our . 
attention to the ‘‘ghosting’’ problem. Certain 27-2693 
tracing papers contain an oil which could be 
leecned out by the STANPAT odhesive (green 
bock) causing a ghost. 


THE SOLUTION 

A new STANPAT was developed (red back), utiliz- 
ing @ resin bose which did not disturb the oils 
and eliminates the ghost. However, for many spe- 
cific drafting papers where there is no ghosting 
problem, the original (green back) STANPAT is = . : . 
still preferred, New ceramic receiving tubes, introduced by GE at the IRE Show, include: UHF diodes and 
WHICH ONE IS BEST FOR YOU? triodes, cold cathode voltage reference diodes, and power output triodes and pentodes. 


Send samples of your drawing paper and we will 
help you specify. Remember, STANPAT is the 
remarkable tri-acetate pre-printed with your stand- 
ord and repetitive blueprint items—designed to 
save you hundreds of hours of expensive drafting 
time 


SO SIMPLE TO USE 


1. PEEL 


New 
~ oth argon ml * er amic 


Tubes 


2. PLACE 

the tri-acetate in 
position on the trac- 
ing 


This transmitter, carried in Pioneer {V, 

used a 7077 as the final amplifier stage. 
3. PRESS 

, INto position, will 


not wrinkle or come 
off 


STANPAT CO. . 
WHITESTONE 57, N. Y., Dept. 10! IILNA i 
Phone: Flushing 9-1693-1611 STANPAT CO. 


_ Whivestene |57, & ¥ 
Lj Enclosed are somples of the drafting us 
paper(s) | use (identify manufac we 
turer). Please specify whether Rub- 
ber Base or Resin Base STANPAT is most 
compotiple with these samples. Simplicity and small 
size feature this 
1200-MC r-f stage 
using the 7077. Em- 
ploying strip lines as 
resonant elements, 
the stage provides 15 
db gain with an 8- 
db noise figure. It 
occupies less than 3 
cu. in. 


C) Send literature ond somples of STANPAT 


(CD Please quote price on our enclosed sketches 
which we are considering to hove pre-printed 
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FIRM 
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ZONE____STATE 
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CUT COSTS OF TEST EQUIPMENT BY 20% 
WITH Technical Information Service 


Case histories have shown that companies waste up to 20% of 
their annual expenditures for test equipment. 

A prime cause is the failure to make the best buy obtainable 
because each company did not know the full range of available 
equipment. Collecting and maintaining complete, timely, and 
accurate product information is difficult—could cost as much 
as $25,000 a year to service—and yet could be incomplete and 
inaccurate. 

A prodigious number of crucial engineering and purchasing 
man-hours are squandered in test equipment procurement. Track- 
ing down sources of supply takes days and, often, weeks. Key 
personnel are trapped by protracted correspondence and sales 
interviews while obtaining full specifications and prices. When 
modifications are involved, workloads increase geometrically. 
This costly routine must be repeated every time new purchases 
are made. 

Now, for the first time, you can plug these hidden profit leaks 
through the use of a completely new concept in instrument 
evaluation for procurement. 


Technical Information Service (TIS) provides you with com- 
plete, timely product information about all available electronic 
test equipment. In a matter of minutes you can possess detailed 
descriptions of equipment produced by every manufacturer in 
the business, from the largest to the smallest, without bias in 
favor of either. What’s more, the descriptions include the full 
specifications, price, and the names and addresses of local sales 
representatives —all you need to initiate procurement. 

Consider the benefits enjoyed by clients of Technical 
Information Service. 


SINGLE SOURCE OF SUPPLY INFORMATION 


Clients have the only central source of supply information 
designed specifically for their electronic test equipment require- 
ments. Completely categorized, up-to-the-minute information 
makes the user a technical expert capable of quickly evaluating 
complete spec-by-spec comparisons of competitive equipment. 
Since TIS maintains accurate files by constant check of all sources 
for additions and changes in specifications and prices, clients may 
make inquiry by phone or letter on any test instrument problem 
at any time. 

With such information at their fingertips, clients can make 
their purchases with total awareness of what the market has to 
offer. Procurement is made with minimal demands on key per- 
sonnel and their time. Many clients find that this accelerated 
purchasing procedure has earned an extra bonus in expediting 
tight-schedule projects for which the test equipment is needed. 


COMPLETE, ACCURATE INFORMATION 


Clients receive detailed data on more than 4,500 separate instru- 
ments manufactured by some 400 different companies. Constant 
review of the entire instrument field by graduate engineers keeps 
data on specifications, prices, and models up to date at all times. 


rces * VOL. II—Modifiers + IlI—Scolers 


ndex of Manufacturers and Representatives 


VOL. IV 
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Suppliers are queried on incomplete or dubious information, if 
necessary, before their products are included in any Tis release. 

Since all products are described without charge and without 
advertising claims, small and large manufacturers are on equal 
footing. Their instruments speak for themselves with bald facts, 
free of slanted claims or persuasive case histories. Clients make 
their own evaluations from complete, factual information. 


SUPPLIER RESEARCH SERVICE LOCATES 
“CUSTOM”’ INSTRUMENTS 

Often, seemingly built-to-order requirements can be satisfied by 
minor modification to standard instruments. The complete listing 
of all large and small manufacturers of stock items provides a 
ready reference for such inquiry, either directly by the client or 
through the efforts of Tis. 

In those cases where unique equipment is a necessity, TIS 
Supplier Research surveys the market for the client, coilecting 
all the pertinent information he requires to initiate serious 
negotiations with suppliers. 


COMPLETE PRIVACY 


Whether Tis is locating sources for unique requirements or pro- 
viding information on standard equipment, clients maintain a 
cloaked identity during all stages of inquiry. The Client conducts 
negotiations with the suppliers in whom he is interested. 


FOUR-VOLUME DIRECTORY 


Clients of the tax-deductible Technical Information Service 
receve a free, four-volume, handsomely bound encyclopedia of 
standard equipment and sources published twice a year and sup- 
plemented constantly. Three volumes are devoted to descriptions 
of equipment. The fourth volume is an extensive cross-index of 
manufacturers and their representatives. Completely free of 
advertising, the directories give clients a complete, factual pic- 
ture of all standard electronic test instruments. Clients of Techni- 
cal Information Service receive both the Directories and Supplier 
Research Service. 


PROVEN IN USE 

For the past two years Tis has served such clients as General 
Electric, M.I.T., Lincoln Labs., General Motors, NASA, Litton 
Industries, Naval Ordnance Lab., Hewlett-Packard, Lockheed 
Aircraft, Western Electric, RCA, Marconi Instruments, Eglin 
AFB, American Bosch Arma, and hundreds of others. The merit 
of Tis is proven by the fact that many clients have contracted 
additional service for other departments and projects. 


FREE BROCHURE GIVES KEY TO SAVINGS 

One subscriber saved more than three times the cost of 
TIS within a week! You will have the key to how it was 
done when you go through the TIS brochure which tells 
all... shows how TIS reduces even the hidden, seldom- 
counted costs of the old-fashioned way of instrument 
procurement. Send for your copy of this FREE brochure 
today. No obligation. Use the convenient coupon below. 


Technical Information Corporation 
41 Union Square, New York 3, New York, WAtkins 4-2111 


| am interested in knowing more about Technical Information Service. 


Please | 
send me your free brochure immediately, at no obligation. 


| eee 


DEPARTMENT COMPANY__ 


| 

| 

—| 
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Observations & Trends from the IRE Show 


(Continued from page 151) 
can attest, these do not usually go 
hand-in-hand. Compatable or not, 
this is one of the big problems 
of today. 


The reliability problem starts, 
and usually can end, with the 
components engineer. Many sys- 
tems for reliability and quality 
control have been devised. One 
suggested method is for the com- 
ponent manufacturer to set up 
testing procedures that are satis- 
factory to all of his clients. This 
requires getting all of the cus- 
tomers to agree on a set of stand- 
ards. Each usually has his own. 
With this method, testing costs 
can be held to a minimum and 
material delivered promptly. 


A system for reliability, the re- 
dundant system, while not new is 
creating a lot of interest. The 
redundant system roughly is the 
application of two parts or units 
for the same job. There are sev- 


Studies have shown that redun- 
dance can reduce system failure. 
This does, however, have the 
disadvantages of being heavier, 
larger, requires more maintenance 
and is more costly. This system is 
OK where system failure can 
mean loss of life or many dollars. 


MILITARY ELECTRONICS 
Today military electronics is al- 
most completely in the missile 
area. Military electronics runs 
from launch checkout, to tele- 
metering, to guidance systems. 
One of the largest cost factors in 
missiles is electronic equipment. 


Another area that has been un- 
der fire is our radar systems. With 
today’s missile speeds and alti- 
tudes our early warning and 
search systems can not do the job 
required. Almost as fast as a new 
system is developed, it becomes 
obsolete. Much work is being done 
to get higher power radars, better 
antennas, and more sensitive re- 


What’s needed is a radically new 
approach to the detection problem. 


Inertial navigation for airborne 
vehicles, as well as for ships at 
sea, is rapidly becoming a primary 
navigational mode. This system 
is expected to replace the time- 
honored methods. It offers high 
accuracy with minimum size and 
weight. 


ULTRASONICS 


The search for better materials 
for ultrasonic use is in high gear. 
Materials such as  potassium-so- 
dium niobate and lead titanate zir- 
conate, as well as barium titanate 
have been the subjects of much 
research and development. Better 
materials are being sought for de- 
lay line applications as well as for 
sonar type transducers. 


The potassium-sodium niobate 
material offers low dielectric con- 
stant and high coupling co-ef- 
ficient in certain regions. This 
should make this material desir- 
able for solid acoustical delay line 
use, especially where thin sec- 


eral unique variations of this 


Heres BIG HELP IN 
TERMINAL WIRING! 


The 
c - 
cog Wire to 
Sect terming; 
every time! 


FANNING 
STRIP 


Connections are made 
through Fanning Strip, 
on bench or anywhere 
apart from barrier strip, 
and quickly slipped 
into assembly. 


Designed for use 
with Jones Barrier 
Terminal Strips Nos. 
141 and 142, for | 
to 20 terminals. 


Simplifies and facilitates soldering. Insures 
positive correct connections. Saves time. 
Ideal for harness or cable assembly. Strip 
Strong construction: Brass terminals, cad- Pat 
mium plated. Heavy bakelite mounting. << 


applied for. 


Send for complete 
data on this new 
basic improvement! 


Howarp B. Jones Division 


CINCH MANUFACTURING COMPANY 


DIVISION OF UNITED-CARR FASTENER CORP 


7, o 
Circle 128 on Inquiry Card, page 105 


ceivers. However, there is a limit 
method to obtain reliability. to what extent 


tioned transducers are required. 


these can go. Two compositions of titanate 


FOR LEAK-DETECTION DEVICES 


> NITROUS 


( , OXIDE 


_- REY" vetEcTS 


MICROSCOPIC 
LEAKS 


Infrared determination of nitrous oxide provides a safe, 
sensitive and flexible method of leak detection. This method 
is not affected by usual atmosphere components such as 
moisture, carbon dioxide and hydrocarbons. In addition, 
nitrous oxide will not harm pieces being tested and is more 
economical than other gaseous agents. 


OHIO NITROUS OXIDE: ODORLESS AND INERT ® NONTOXIC 
® NONCORROSIVE © NONFLAMMABLE @ ECONOMICAL 


FREE TECHNICAL AID is available in the use of nitrous 
oxide for leak detection. For further information, please 
request the following bulletins: 


1A Chemical, Physical and Pharmacological Properties 
of Nitrous Oxide with Results of Corrosion Tests 


1B Gas Service Equipment for Nitrous Oxide Supply 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


(A Division of Air Reduction Company, Incorporated) @RCO) 


MADISON 10, WISCONSIN 
Circle 129 on Inquiry Card, page 105 


ELECTRONIC INDUSTRIES «+ April 1959 


zirconate ceramics, one of which 
is well suited for radiating trans- 
ducers and the other for hydro- 
phone applications were described. 
The original discovery of piezo- 
electric coupling in this material 
was first made at the National 
Bureau of Standards. This mate- 
rial shows great promise in the 
sonar field. 


One well known ultrasonic man- 
ufacturer introduced the first con- 
sumer-type product at the IRE 
Show—an ultrasonic dishwasher. 
This aroused quite a bit of inter- 
est. The ultrasonic dishwasher 
may some day replace the conven- 
tional types. It will do a more 
thorough job with less soap and 
water, and will eventually be 
smaller than those now in use. 


INSTRUMENTS 


The demands on magnetic re- 
cording are increasing. Where it 
was common to hear, some years 
ago, of recording 40 or 50 chan- 
nels, today test requirements are 
calling for up to 500 channels. 

Since all channels are being 
read as analogs — usually from 
strain gauges—there is need for 
high speed analog-to-digital con- 
verters. 


Research aimed at increasing 
the density of recording on a mag- 
netic medium has established (a) 
that the recorded pulse width ob- 
tained from a given head is ap- 
proximately five times the width 
of a pulse ideally reproduced by 
the same head and (b) the record 
current must be approximately 
twice the current required for 
medium saturation to make the 
pulse location error unmeasurable. 


RADIO RECEIVERS 


Transistors are unlikely to find 
truly wide spread application to 
automobile radio receivers until 
the present high circuit costs can 
be overcome. 

Drift transistors, offering high 
gain and low feedback capaci- 
tance, are offering a partial an- 
swer to the problem. 

Better engineering design can 
also shake down the costs. Detec- 
tion, gain control and audio driver 
circuits, and front end design are 
being re-evaluated for transistor 
applications. 


MICROWAVE 


In the millimeter wavelength 
(Continued on page 156) 
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PRECISE TEMPERATURE 


ao oh Buaee 
MESS Ree Bs 


WITH MANSON 


Mercury Thermal Switch 
CRYSTAL OVEN 


Quickly-detachable cover, without 
screws, permits easy access to crystal 
without dismounting oven from equip- 
ment. Vacuum bottle encasing internal 
structure eliminates temperature gradi- 
ents and reduces external heat transfer. 


RD-134 


(disassembled) 


—— 
ri 


AND NOW, to meet more critical 
short-term requirements, Manson 
offers the first commercial pro- 
portionally-controlled oven. Clos- 
est possible temperature control 
with no cycling; complete free- 
dom from noise and surge modu- 
lation. Vernier adjustment of 
operating temperature possible. 
Usable over military environ- 
mental temperature range. Posi- 
tive closed-loop control maintains 
oven temperature to within 
1/1000 of ambient change. 


375 FAIRFIELD AVE. 


CRYSTAL OVENS 


The highest temperature regula- 
tion ever obtained in a thermo- 
statically-controlled oven is yours 
with the Manson RD-134. For sta- 
bilization of crystals (or other 
devices), this low-cost, 6-ounce, 
transistorized unit embodies a 
thermometer-type mercury switch 
for constant-memory tempera- 
ture setting and the elimination 
of contact noise. Cycling is held 
to within +0.01°C and the oven 
meets MIL-T-945A specifications 
for vibration and shock. 
SPECIFICATIONS: 
TEMPERATURE CONTROL: Within 
+0.01°C at fixed ambient; within 
+0.05°C from —40°C to +70°C am- 
bient. 

OVEN TEMPERATURE: 75°C at 25°C 
ambient. 

STABILIZATION TIME: approx. 15 min. 
HEATER: 1.5 watts; available for 6.3, 
12 or 24 volts, AC or DC. (special volt- 
ages on request). 

CRYSTAL HOLDER: accommodates 
HC-6/U, plug-in mounting. 
DIMENSIONS: 1 11/16” dia. x 4 7/16” 
length. 

WEIGHT: 6 ounces. 

VIBRATION and SHOCK: Meets MiL- 
T-945A specifications. 


RD-130 


Proportional 


CRYSTAL OVEN 


Furnished at 75°C temperature setting; 
special settings from 10°C to 100°C 
above ambient available on request; 
accommodates HC-6/U holder (other 
mounts available); 3/2” high, 19” panel- 
mounted sub-assembly construction; 
meets MIL specifications. 


STAMFORD, CONN. 


PHONE: DAvis 5-1391 


Write for complete engineering 
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HOW TO USE 
REGOHH 


the plug-in device that 
regulates input voltage 
down to +0.05% 


Wherever system performance 
requires precision regulation of 
input voltage, REGOHM earns 
a place. And wherever circuitry 
includes vacuum tubes, 
REGOHM will substantially ex- 
tend tube life. The REGOHM 
is a voltage regulator of great 
sensitivity and stability, pro- 
viding stepless continuous 
control over a wide frequency 
range. Light in weight, low in 
cost, its applications are almost 
unlimited. Here are typical 
applications: 


@ General Electric Co.— for 
Halogen Leak Detectors 

e Empire Devices Products 
Corp.—for Noise & Field 
Intensity Meters 
Consolidated Electro- 
dynamics — for Diatron 
Mass Spectrometers 
Stoddard Aircraft Radio 
—for Power Supplies 
Hevi-Duty Electric Com- 
pany —for Airport Light- 
ing Brightness Control 


How you may use REGOHM in 
your own applications will be- 
come clear to you from design 
data, performance specs and 
case histories, available to 
you on request. 


REGOHM. 


ELECTRIC REGULATOR CORPORATION 
NORWALK CONNECTICUT 
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bands—above 40 kmc—noise sup- 
pression is difficult because of the 
lack of matched crystals for the 
balanced mixer. 

The problem is being re-exam- 
ined to find the optimum inter- 
mediate frequency for use with a 
single ended mixer. 

This question is also being 
asked: Can a single ended mixer 
operated at a higher IF have a 
sensitivity comparable to that of 
a balanced mixer? 

Microwave has found a new ap- 
plication—in measuring the life- 
time of semiconductor crystals. 
The technique utilizes the absorp- 
tion of microwave power upon in- 
jection of minority carriers, as 
well as the measurement of the 
time constant of decay of power 
absorption upon the cessation of 
a pulse of injected current. 


Research is aimed at reducing 
the gain of a TW tube to spurious 
signals within its pass-band, when 
the tube is driven well into the 
saturated region by some signal 
within the pass-band. It is found 
that suppression of these spurious 
signals is proportional to the in- 
put power and inversely propor- 
tional to the frequency of the 
saturating signal. 


In the field of low noise para- 
metric amplifiers and converters, 
noise figure measurements of un- 
der 1 db have been obtained for a 
regenerative converter designed 
for an input frequency of 900 MC. 

Low-loss circulators have been 
developed in S-band and L-band. 
By connecting a low-loss, high 
isolation circulator to a one port 
maser or reactance amplifier, max- 
imum gain-bandwidth is obtained 
and the degrading effect of the 
second stage noise is minimized. 


Recent advance in the field of 
passive electronic intelligence sys- 
tems have required the design of 
multi-element high gain direc- 
tional antenna arrays. The result- 
ing feed structures have allowed 
little variation in the power out- 
put distribution. Recently strip 
transmission line corporate feed 
structures have been developed 
with a variety of output distribu- 
tions in a relatively small physical 
package. To maintain a low input 


New ROHN 


SELF SUPPORTING 


COMMUNICATION 
TOWER 


* 120 ft. in height, fully self-supporting! 

%*& Rated a true HEAVY-DUTY steel tower, 
suitable for communication purposes, 
such as radio, telephone, broadcasting, 
etc. 

* Complete hot-dipped galvanizing after 

fabrication. 

sk Low in cost—does your job with BIG 

| savings—yet has excellent construction 

and unexcelled design! Easily shipped 

and quickly installed. 


FREE details gladly sent on request. 
Representatives coast-to-coast. 


ROHN Manufacturing Co. 


N16 Limestone, Bellevue, 
Peoria, Illinois 


“Pioneer Manufacturers of 
Towers of All Kinds” 


Circle 98 on Inquiry Card, page 105 
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VSWR, designs incorporating 
tapered sections and quarter-wave after 
stepped transformers have been 


wtih. 6O ]} 10 soldering application’s 


SPACE ELECTRONICS  eaeaie too difficult! 
“Ionization blackout” is a phe- 00 l icu t! 

nomena observed when_ space 

vehicles hit the high temperature 

gases created during re-entry. 


This causes severe ionization con- : 
ditions around the aircraft, seri- “eS : Tr 
: il 


ously attenuating RF telemeter- 


ing signals transmitted during i ake ge TD cone | 
this portion of the flight. ==: z O et YT 
One solution to the problem, iS Z 4 pS 


now being attempted, is to have 
a continuous-loop magnetic tape 
recorder in the space vehicle store 
the vital data collected by the in- 
strumentation system during ion- 
ization blackout, and re-transmit 
the data after the vehicle has 
passed through the ionization re- 
gion. 


Kester’s latest development .. . 
“44” RESIN-CORE SOLDER has a per- 
fected activated resin flux for 
faster assembly line soldering. 
Used by leading electronic 
manufacturers everywhere. 


NOONE 


WRITE today for free 78-page Kester 
technical manual “SOLDER ._ . Its 
Fundamentals and Usage.” 


Interest is being shown in using 
a radar signal to carry intelligence 
as well as its primary function. 


Bunching the radar pulses pro- KESTER SOLDER COMPANY 
vides a limited form of intelli- 


gence to be transmitted and the re- 4210 Wrightwood Avenue, Chicago 39, Illinois 
turn from the airborne beacon can Newark 5, New Jersey + Brantford, Canada 
also be varied to provide an identi- 7 P 
revert i gag Over 60 Years’ Experience In Solder And Flux Manufacturing 
Circle $9 on n Inquiry Card, _Page 105 
The free-rotor gyroscope is com- name cameras 2S RED 
peting strongly with the single- Se 
axis gyro as inertial reference. It 
does not need gimbaling or liquid 
flotation of the rotor assembly. Its 
rotor is supported and turns on a 
spherical, gas-lubricated bearing. 


esign n 
ComponentsConference Desig MIL Specifications 


Program Finalized 


The 1959 Electronic Components 
Conference program has _ been TRU-OHM is your prime source for 


finalized. A good assortment of quality resistors and power rheo- 


stats to meet your most intricate re- 
lk Partai i quirement . . . for civilian or military 
interest in the field of electronics applications. A TRU-OHM represen- 


are being presented at the Ben iis Te tar aes ees UE herve wou 
Franklin Hotel in Philadelphia on . is 


May 6, 7, & 8. The titles of the 

timely sessions are High Speed 

Data Processing, Transmission 

Devices, Extreme Environments, 

Space Electronics, Electronic Find out why TRU-OHM is Amer- 

Materials, Microminiaturization ica’s No. 1 Source for Wire- 

and Semiconductors. wound Resistors and America’s 
A large turnout is anticipated, Fastest Growing Source for Power 

so the registration committee Rheostats . . . Your inquiry will 

urges all to please register early to seceive immediate eltention. 

avoid any delays or inconvenience. VISIT BOOTH #2405 AT THE I.R.E. SHOW 

For registrations contact _Mr. Cie taken Ganeleg ts 

Irwin A. Egendorf, Registrations, . indian requae General Offices 


1959 Electronic Components Con- es 2800 N. MILWAUKEE AVE. 


ference, International Resistance , U OHM CHICAGO 18, ILL. 
Co., 401 N. Broad St., Phila. 8, Pa. NS weAF. PRODUCTS Factory. 


Division of Model Engineering & Manufacturing, Inc. HUNTINGTON, INDIANA 


papers covering a wide area of 
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From the manufacturer of the 
widely used and well known N EW 
FM-3 Frequency Meter and the , 
later FM-6 Frequency Meter 4 
comes the newest addition toa FR EQ 
growing family of fine instruments. ee d t 
The newest, he FM-7 provides ro u Cc Ss 


in a small package all of the 
ials for the mai 


caeaaamereea. METE Fk PULSE TRANSFORMER 


Model PCT 325, Pulse Current 
MEASURES AND GENERATES: 20 mc to 1000 mc Transformer, allows precision moni- 


toring of pulse amplitude : yave- 

ACCURACY: 0.0001% exceeding FCC requirements 5 times anak It aire fast Soi “(20 

MODULATION: AM, 30% at 1000 cps; FM, 1 ke at 30 mc mysec.), ability to monitor currents 
5 ke at 150 mc, or 15 ke at 450 mc max. 


MODEL FM-7 


As optional equipment the 
FM-7 may be combined with 
the new DM-2 Deviation Meter 
as illustrated. The DM-2 is a 
new Dual-Range Deviation Meter 
with 15 ke and 7.5 ke full scales. 


WRITE OR CONTACT YOUR GERTSCH 
REPRESENTATIVE FOR FULL DETAILS 


GERTSCH PRODUCTS, Inc. ae ee ee tee See 
3211 South Le Cienega Boulevard, Los Angeles 16, California  ““cuman” a in oil, 30 kv ac, de, or pulse in air) 
near anes) tae aie LILSL, or where a large aperture is needed 

. . (3.5 in. dia.). Used with a calibrated 
louie 001 on Enquiry Cand. page 255 oscilloscope for monitoring pulse cur- 
2 oe | rents from milliamperes to hundreds 

of amperes, beam currents in particle 

accelerators, and currents in elec- 

WH y NO T TR y TURRE TS ? | tronic devices. Pearson Electronics, 


Inc., 707 Urban Lane, Palo Alto, 
Calif. 


Circle 250 on Inquiry Card, page 105 
The EMCOR Cabinets offer a com- 
pact and centralized housing arrange- 


ment which is ideal for a test control 
center. The human engineering fea- 


TUBE SOCKET-and | ture developed and incorporated in 


| the modular design bring all equip- 
TRANSISTOR-TURRETS | ment and instruments within easy 


Mane ‘ reach and sight of the operator. 
. . . Simplify transistor and other com- 


ponent wiring, cut down assembly time 
and make up into compact, sturdy struc- 
tures . . . Eliminate useless lead length 
and thus improve performance . . . 
Save design time for engineers. Also 
available in military version. 


s and types to fit 


in many size 
able —_ Tinker 


d:—Post, Deck, Wal 


Avail 


every nee 


Turrets; with plugs 


and cases aS required. 


Write for Catalog. Rugged steel construction and ad- 
7 vanced frame design afford increased 
load carrying capacity for greater 
versatility and flexibility for instru- 
mentation. Elgin Metalformers Corp., 
630 Congdon Ave., Elgin, Ill. 


Tel. CH 5-1076 Circle 251 on Inquiry Card, page 105 


VECTOR ELECTRONIC COMPANY, !1!00 Flower St.. Glendale |, Calif. 
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XTRAS 


that make a 
GOOD tube 


HIGH-SENSITIVITY 
VHF/UHF TWIN TETRODE 


with these Amperex EXTRAS: 
e maximum ratings to 250 Mc 
e reduced ratings to 500 Mc 
e 40 watts anode dissipation 
e powdered glass base and top 
for greater mechanical strength 
e internal neutralization 
e typical VHF/UHF life over 5 years 


TYPICAL RF OPERATION, CLASS C, PUSH-PULL 
ccs ccs ICAS 
DC Plate Voltage 750 600 
DC Grid No. 2 Voltage 250 250 
DC Grid No. 1 Voltage  —80 —80 —80 voits 
DC Plate Current 2x80 2x100 2x90 ma 
DC Grid No. 2 Current 17 16 14 ma 
DC Grid No. 1 Current 
(approx.) 2x1.5 2x2.5 
Driving Power (approx.) 4 3 
Power Output (approx.) 85 90 
Frequency 250 200 


750 volts 
250 volts 


2x1.7 ma 
6 watts 
96 watts 
250 Mc 


Other Amperex rep/acement favorites: 
6146 High-sensitivity beam power tube 
6360 High-sensitivity VHF/UHF twin 

tetrode; 14 W anode dissipation 
6939 Miniature UHF twin tetrode; 
5 W anode dissipation 
866AX Mercury vapor rectifier 
a ask your distributor 
pee eS about extra-quality 
/-¢é? Amperex 
: replacement tubes 
Amperex ELECTRONIC CORP. 
230 Duffy Avenue, Hicksville, L. I., N. Y. 
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| mon shaft. A sine-cosine version is 


Products 


POTENTIOMETER 


Model 875 subminiature potentiom- 
eter features linearity to +0.1% of 
full scale. It offers a resolution as 
high as 0.06%. Resistance ranges 
from 200 ohms through 100,000 ohms 
per section are available. The unit is 
wire wound, has servo mount, and up 
to 4 sections can be ganged on a com- 


also available. It is designed for use | 
in missiles, jet engine instrumenta- 
tion, airborne computers, and other 
applications. G. M. Giannini & Co., 
Inc., 918 E. Green St., Pasadena 1, 
Calif. 


Circle 252 on Inquiry Card, page 105 


FLAT-MOUNT JACK 

Miniature jack, Type SKT-103 PC, 
mounts flat against a printed-wiring 
board. It has a double-prong steel | 
strap in front, and a connection lug 
at the rear. The jack mounts in 3 | 
holes forming a triangle in a grid 


| coordinate layout. It is dip-soldered | 


from the underside of the board. It | 


takes an 0.080 in. probe with no strain | 
on the contacts because of the self- | 
aligning Teflon hole. Contacts are of 
heat-treated Beryllium 25. Sealectro 
Corporation, 610 Fayette Ave., Mam- 
aroneck, N. Y. 


| 
Circle 253 on Inquiry Card, page 105 | 


STATIC 
DYNAMIC 


pressure 
measurements 


STATHAM P277 
Pressure Transducer 


(shown full size) 


Your best choice for a 
wide range of high 
temperature applications 
is the new Statham 
P277 Pressure Transducer. 
All of its variations 
operate within 
specifications from 
—65° to +600° F., 
with the accuracy 
and dependability 
characteristic of 
Statham unbonded 
strain gage 
instruments. 

For further information 
write for 


Data File EI-599-1. 


STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard 
Los Angeles 64, California 
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. es oe 
fighest standards of quality. ‘ 


» Madern-high speed automatic — 
machinery, and up-to-date pro- 
duction procedures, based on over 
15 years experience in the manu- * 
facture of precision parts for the 
Army, Novy, Air Force and Atomic 

_ Energy Commission, 


Aore and more compgnies in the 

ectronics and telecommunica- 
Andustries are specifying 4 

jtomatic’s Connectorsy’’ &: 


Our engineers are alwaysready to «4 


APT System Speeds Machine Tool Control 


A technique similar to the paper 
roll in a player piano has been 
adapted, greatly refined, and a “lan- 
guage” added, for the machining 
of complex aircraft and missile 
parts which offers savings in 
skilled manhours of 80 to 95%. 

The new system, called APT 
(Automatically Programmed Tool), 
uses a high speed digital compu- 
ter to calculate the numerical data 
necessary to program the motions 
a numerically controlled machine 
tool makes in cutting metal com- 
ponents for aircraft and missiles. 

APT was developed by the Mas- 
sachusetts Institute of Technology 
under an Air Force contract with 
the cooperation of member com- 


discuss Your special fequirementsing | 


» Manufacturersef.~ 

RF FITTINGS - RF CONNECTORS 
COAXIAL RELAYS - COAXIAL SWITCHES © 

| COAXIAL CABLE ASSEMBLIES - DIREC- 

TIONAL COUPLERS - INSULATED CON- 
NECTING RODS AND SHAFTS « POWER. 
PLUGS + AUDIO PLUGS - BAYONET LOCK © 

PUSH ON SUB-MIN CONNECTORS 


METAL PRODUCTS CORP. 


321 Berry St., B'klyn 11, N. Y. EVergreen 8-0364 
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HOW AN ION ROCKET 
ENGINE WILL OPERATE 


A rocket engine to create ions 
and harness them for propulsion 
will work this way: 

It will employ a chemical pro- 
pellant whose molecules offer 
the highest possible weight. 
Among “ideal” propellants are 
uranium tetrachloride, thorium, 
mercury and the alkali metals, 
cesium and rubidium. 

Vaporized, the propellant will 
be fed into an electrically charg- 
ed chamber. There an electric 
are or a metallic plate gener- 
ating 100 times the heat of a 
large electric stove will knock 
loose an electron from each 
molecule of vaporized propel- 
lant. In losing an electron, each 
molecule will assume a positive 
charge, becoming an ion. 

The newly created ions will 
be pulled out of the ionizing 
chamber by the attraction of 
an electrostatic field and then 
jolted by 12 kv to effective ve- 
locities of 300,000 to 400,000 
mph. 

The current of speeding ions 
—10° times greater in number 
and 350,000 times heavier than 
the stream of electrons in a TV 
picture tube—will be harnessed 
for propulsion by being directed 
through a cylindrical thrust 
chamber approximately 2 ft. 
long and 9 in. in diameter. Pro- 
pulsive force will come from 
the vehicle’s reaction to the es- 
cape of ions from the chamber. 

The electrons left over from 
the ionization process also will 
be directed through a_ thrust 
chamber to add a tiny incre- 
ment of additional thrust. 


—Rocketdyne Div., 
North American Aviation Inc. 


ELECTRONIC INDUSTRIES - 


panies of the Aircraft Industries 
Association. 

In one method of machine tool 
operations, punched paper tape op- 
erates a machine that cuts out a me- 
tal part. The holes in the tape spec- 
ify the cutting movements. This 
method was first demonstrated at 
M.I.T. nearly seven years ago. 

This system saved time and 
money, but preparation of instruc- 
tions for new production items re- 
quired a programmer to spend long 
hours in calculating the moves of 
the tool and to express these in nu- 
merical form on the tape. 

It is now possible, through the 
use of a large, general purpose dig- 
ital computer, to develop thousands 
of separate machine control instruc- 
tions with a minimum of human 
effort. The key is the written APT 
language, with a large computer 
working out the series of instruc- 
tions which control the machine 
tool. 

Tape might contain “ON KUL, 
ON SPN, GO RGT, TL LFT, CIR- 
CLE/CTR AT, + 2, + 3, RA- 
DIUS, 5.” 

Translated, this sentence means: 
“Turn on the coolant, turn on the 
spindle, go right with the tool on 
the left side along the circle whose 
center is located at x equals 2, y 
equals 3, with a radius of 5.” The 
“language” consists of some 100 
other words, none containing more 
than six letters. 


Hughes’ Currie Wins 
‘OutstandingE.E.' Award 


Dr. Malcolm R. Currie, co-head 
of the electron dynamics depart- 
ment of Hughes Aircraft Com- 
pany, Culver City, Calif., has been 
named the “outstanding young 
electrical engineer of 1958” by Eta 
Kappa Nu, national honor society. 

Currie, 31, won the award for 
his technical contributions in the 
field of low noise electron guns and 
backward wave oscillator develop- 
ment. 

The society’s announcement of 
the 23rd annual prize credits Cur- 
rie with “a major technical break- 
through in connection with noise 
in microwave tubes which already 
has made possible more than twice 
the sensitivity heretofore attain- 
able in microwave receivers such 
as those used in radar and high 
frequency relay systems.” 
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Stromberg-Carlson 


“TELEPHONE QUALITY” 


Relays 


. available immediately for any 
part of your operation that depends 
on electromechanical switching. 

Proven by many years of meeting 
the exacting requirements of the 
telephone industry, these twin-con- 
tact relays of unsurpassed reliability 
are available in many types. The 
following are representative: 

Type A: general-purpose relay with 
up to 20 Form “A” spring combina- 
tions. This relay is excellent for 
switching operations. 

Type B: a gang-type relay with up 
to 60 Form “A” spring combinations. 
Type BB relay accommodates up to 
100 Form “A” springs. 

Type C (illustrated): two relays on 
the same frame. A ‘must’ where 
space is at a premium. 

Type E: has the characteristics of 
Type A relay, plus universal mount- 
ing arrangement. Interchangeable 
with many other makes. 

Complete details and _ specifica- 
tions on all Stromberg-Carlson re- 
lays are contained in our new relay 
catalog. Contents include: spring 
combinations, table of equivalents, 
contact data, variations and special 
features, plus complete mounting 
and cover information. 

The catalog is available on request. 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


sc 
2 


Circle 108 on Inquiry Card, page 105 


Telecommunication Industrial Sales 
126 Carlson Rd. © Rochester 3, N. Y. 
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Products 


R-F BRIDGE 


A multi-ratio bridge for the mea- 
surement of resistance, capacitance, 
and inductance over a wide range of 
frequencies between 15 Kc and 5 Mc. 
The instrument, employing the tapped 


transformer principle, measures com- 
plex impedances, balanced and unbal- 
anced, or balanced with the center 
point grounded, and any pair of ter- 
minals in a 3-terminal network. It 
has the advantage of good stability 
because the impedance looking back 
into the terminals and the impedance 
to ground at balance are both low. 
Transistor Adaptors are available. 
Wayne Kerr Corp., 2920 N. 4th St., 
Philadelphia 33, Pa. 

Circle 254 on Inquiry Card, page 105 


VISUAL-AUDIO TRAINER 
Learoaide, a visual-audio training 
unit, cuts assembly training  pro- 
grams as much as 50%. It synchro- 
nizes a color slide projector with a 
customized tape recorder providing 
assembly instruction presentations. 
Trainees determine their own learn- 
ing pace through any step-by-step 
assembly process by controlling se- 
quences with a stop-start-repeat fea- 
ture. Changes in assembly procedures 
are accomplished by substituting a 


new slide and re-recording the cor- 
responding part of the 
speaker for group 
headset jacks for individual instruc- 
tion are provided. Lear Inc., P. O. 
Box 688, Grand Rapids, Mich. 

Circle 255 on Inquiry Card, page 105 


tape. A | 
instruction and | 


a e dela = 
RELAYS 


ACTUAL 
SIZE 


Hermetically Sealed 
Rugged—built to meet conditions of 
high altitude 
high vibration 
high temperature 


DIALCO RELAYS exhibit no resonance 
from 5 to 1,000 CPS at 10 G’s; are 
not damaged by 50 G’s shock; are 
fully compensated for temperatures 
from -65° C to + 125° C. 
Available in delays from 1 to 300 
seconds; heater voltages up to 150 
V. interchangeable on DC or AC of 
any frequency with a power drain 
of 4 watts. SPST normally open or 
normally closed contacts are rated 
at 6 amps at 115 V. AC or 3 amps at 
28 V. DC resistive. 
pooner, SUB-MINIATURE 
Lightweight 
(3/4 02.) 
Standard 7-pin 
plug-in or solder 
terminals with 
mounting flange 


Dialtron Corp., 203 Harrison Pl., Brooklyn 37, N.Y. 


(0 Send data on Thermal Time Delay Relays to: 


Name—— 


Positior 


Company 


Address 


DIALTRON 


CORP 
203 Harrison Pl., Brooklyn 37, N. Y. 
HYacinth 7-7600 
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RELIABILITY... 
THE SOLUTION 
TO YOUR 
ELECTRONIC 
COMPONENT 
PROBLEMS 


Designing reliability into 
electronic components and 
instrumentation is Borg 
Equipment Division’s business. 
Borg’s reliable engineering, 
research and production 
facilities are at your service 
for commercial or military 
projects. Bring your component 
reliability problems to Borg. 
You'll enjoy working with 
our cooperative, creative 
engineering staff. The result 
will be a sound, practical 

and reliable solution at 

a considerable saving of time 
and money. Here are just 

a few of the products 
manufactured by Borg... 


7 FREQUENCY STANDARDS 
AIRCRAFT INSTRUMENTS 
@ POTENTIOMETERS 

@y MULTI-TURN COUNTING DIALS 
@y FRACTIONAL H. P. MOTORS 


@ SPECIAL DESIGNS 


WRITE FOR COMPLETE ENGINEERING DATA 


BORG EQUIPMENT DIVISION 


Amphenol-Borg Electronics Corporation 
JANESVILLE, WISCONSIN 
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Products 


ENCLOSURES 


Enclosures feature 1% in. wide, 14 
gauge steel, box channel construction 
with reinforced, built in 12 gauge 
caster mounts, and lift eye recep- 
tacles for rugged protection and mo- 


bility. Heavy duty %-20 hardware 
with lock washers are used. Finish 
and hardware salt spray resistance 
over 100 hours. Drip proof tops, spe- 
cial adaptations and design assistance 
available. Most regular Amco system 
accessories are interchangeable in the 
new line. Conforms to EIA mounting 
standards. Amco Engineering Co., 
7333 West Ainslie St., Chicago 31, IIl. 
Circle 256 on Inquiry Card, page 105 


TAPER PIN CONNECTORS 


Type UPCC-FDTP connector has 2 
rows of taper pin terminals linked 
mechanically and electronically for 
use with AMP 53 taper pins. Positive 
re-entrancy of the male pins is as- 
sured each time by the “Molding-As- 
sist Closed Entry.” The connectors 
are available in total contacts of 7, 


11, 15, 19, 23 and 32 or custom con- 
figurations may be obtained to meet 
specific requirements. For critical en- 
vironments and military applications. 
U. S. Components, Inc., 454 E. 148th 
St., New York 55, N. Y. 
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SS 


“ARNOLD 
transistorized 
power supply - 


...a regulated 
lightweight 
inverter, 
built to 


aircraft eee lic 


and missile specs. 


FEATURES 


™ Constant output voltage as 
battery discharges. 

@ 1/5 weight, 1/2 size of 
comparable dynamotors. 

® Withstands short circuit 
indefinitely. 

® Withstands input voltage transients 
of 70 volts for 0.1 sec. and 60 volts, 
indefinitely. 

® Output voltage drift only 

1.5% from —55° to +71°C. 


SPECIFICATIONS 


D. C. OUTPUT Model 591-A 

Input Voltage: 24-30 VDC 

Output Voltage: Any from 25-1200 VDC 

Output Power: 60 watts reguiated 

Regulation: Line: +0.5% for 6V variations 
Load: + 1.0% for 2 L to FL 

Ripple: 0.3% RMS 

Size & Weight: 3” OD x 3¥\,4” high; 22 oz. 


A. C. OUTPUT Model 591-AC 
Input Voltage: 24-30 VDC 

Output Voltage: 115 VAC, 400 cps, 1 phase 
Output Power: 50 V.A. square wave 
Regulation: Frequency: +0.5% 

(line & load) Voltage: +2.0% 


Size & Weight: 3” OD x 3¥\4” high; 22 oz. 
T T 


we THe 
a jeeeeeees' el | 
Ht Yt tt 


——s 


or) 


OUTPUT VOLTAGE (150¥ NOMINAY 


1a . 
ir ™ 26 2 0 
INPUT VOLTAGE (Volts dc 


OUTPUT VOLTAGE VS. INPUT VOLTAGE 
at several fixed loads. (MOD. 591—typical values) 


Write or phone for literature 


ARNOLD 
MAGNETICS 
CORPORATION 


4613 W. Jefferson Bivd. 
Los Angeles 16, Calif. 


REpublic 1-6344 
Circle 111 on Inquiry Card, page 105 
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Clean precision 
parts more safely 


New Freon* solvents 
by Du Pont minimize 
cleaning hazards 


Low toxicity—‘‘Freon’’solvents are odorless and 
much less toxic than ordinary solvents—vapors 
won’t cause nausea or headaches. 

Won't burn or explode—Underwriters’ Lab- 
oratories report ‘‘Freon” solvents non-explosive, 
non-combustible and non-flammable. 


Non-corrosive —‘“‘Freon’’ solvents remain neu- 
tral through repeated degreasing use without the 
need of inhibitors. 


Negligible effects on plastics, elast Ss, 
insulation and color codes —‘‘Freon”’ solvents 
remove oil and grease with minimum swell- 
ing of plastics or rubber and without crazing 
or softening paint, wire coatings or insulation. 


Leaves no residue—‘‘Freon”’ solvents evapo- 

rate completely, leave no deposit. 
New “‘Freon’’ solvents by Du Pont degrease 
sensitive mechanical and electronic assem- 
blies without damage to delicate parts. Since 
no inhibitors are needed, no residue is left 
on the parts, and ‘‘Freon’”’ solvents can be 
recovered and reused without reinhibiting. 
Write for free ‘‘Freon’”’ solvents booklet. 
E. I. du Pont de Nemours & Co. (Inc.), 
“Freon” Products Division 554, Wilming- 
ton 98, Delaware. 
*Freon is Du Pont’s registered trademark for its 
fluorinated hydrocarbon solvents. 


FREE BOOKLET! 
No obligation — write 
for booklet which tells 
how new ‘‘Freon’”’ sol- 
vents by Du Pont mini- 
mize cleaning hazards. 


RES. U. 5. paT.OFe 
Better Things for Better Living 
+. through Chemistry 
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Products 


E-I-R. METER 


Battery powered, portable E-I-R 
meter has transistorized circuitry. 
The Model 110A measures 1 mv to 
1000 v full scale in 13 ranges; input 
resistance is 101 megohms. 18 cur- 


rent ranges provide measurement of 
full scale values from 1 millimicroamp 
to 300 ma; voltage drop for all ranges 
is 100 mv. Direct-reading resistance 
scales indicate resistances from 10 
ohms to 100 megohms, center scale. 
Accuracy of indication is +2.0% of 
full scale for voltage and current 
measurements, and +4.0% midscale 
for resistance. Belleville-Hexem Cor- 
poration, 638 University Ave., Los 
Gatos, Calif. 
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SWEEP GENERATORS 


Models H-3, H-D, L-D and S-D 
sweep generators feature new cabinet 
designs and improved circuitry. Also 
featured are high output and low 
leakage. Designed for production test 
or developmental checkout applica- 
tions, they have crystal controlled 
single frequency, or harmonic plug-in 


markers, with external marker provi- 
sions. Variable frequency plug-in 
markers are available. Dimensions 
are 20 x 10 x 15 in. Input is 115 vac. 
Telonic Industries, Inc., Beech Grove, 
Ind. 
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NOW 

FROM 
BORG... 

A NEW 
LIGHT WEIGHT 
MICRODIAL! 


You asked for it... here it 
is! The all-new, lightweight 
Borg Microdial. An anodized 
aluminum control knob 
makes this dial light, bright 
and more attractive. Three 
rows of knurled bands 

make setting quick, easy. 
Wear and corrosion resistant 
... meets fifty-hour salt 
spray requirements. Presently 
available in 3-digit, 10-turn 
models with or without 
finger-tip brake which locks 
settings in place. The 
aluminum control knob is 
mounted directly on the 
shaft to be controlled — 

this prevents backlash. 
Inline digital presentation 
makes the easiest dial reading 
ever. See your Borg 
“‘Tech-Rep”’ or write direct 
for more information. 


MICROPOTS @ MICRODIALS © MOTORS 


| BORG EQUIPMENT DIVISION 


AMPHENOL-BORG ELECTRONICS CORPORATION 
JANESVILLE, WISCONSIN 
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for maximum reliability 


Products 


SLIDE RULE 


Pocket-sized calculator combines a 
Faber-Castell 13-scale log-log slide 
rule on one side and an adding ma- 
chine on the other. Slide rule has 
5 in. scale length, includes K, A, B, 


PREVENT 
THERMAL 
RUNAWAY 


Prevent excessive heat from 


causing “thermal runaway” in 


power diodes by maintaining 


with NEW 
BIRTCHER 


DIODE 
RADIATORS 


o 


collector junction temperatures 
levels recommended 
through the 
use of new Birtcher Diode 


at, or below, 


by manufacturers, 


seeegeqee® 
2 psvegeqey 


Radiators. Cooling by conduction, 
convection and radiation, 
Birtcher Diode Radiators are 
inexpensive and easy to instal] in 
new or existing equipment. 

To fit all popularly used 

power diodes. 


Birtcher cooling and retention devices are not 
sold through distributors. They are available 
only from the Birtcher Corporation and their 
Sales Representatives. 


Cl, C, D, P, LL:, Liles, 
scales for computing 
squares and square roots, 
cube roots, multiplication, division, 
tables, trigonometric and _ log-arith- 
mic calculations, compound multipli- 
cation and division, etc. On _ the 
reverse side, it adds and subtracts to 
Made of aluminum and 
brass. Includes automatic credit bal- 
ance window. Harrison Home Prod- 
ucts Corp., 565 Fifth Ave., New York 
oS he 
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LL., e* resp. 
proportions, 
cubes and 


FOR CATALOG 


and THE BIRTCHER CORPORATION 


est dat rite: ° ° i, ses, is 
sa acai industrial division 


4371 Valley Blvd. Los Angeles 32, California 


Sales engineering representatives in principal cities. 
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RUGGED ana RELIABLE 
New! 
TRANSISTORIZED 


“h. W. HAYDON COMPANY’S 


TRANSISTORIZED SUB-MINIATURE 
ELECTRONIC TIME DELAY RELAYS! 


SAVE SPACE AND WEIGHT! 


Sub-Miniature 


MINIATURE 


RECORDING UNIT 

“Datascope,” a recording-projecting 
oscillograph puts into permanent im- 
mediate visual form physical vari- 
ables such as: electrical, optical, 
acoustical, chemical or thermal. Re- 
cords transient phenomena ranging 
from de to 5000 cps and projects 
them on a 4 in. viewing screen. Data 


ELECT 
TIME DELAY RELAYS 
31200 SERIES 


SUB-MINIATURE 
ELECTRONIC 

TIME DELAY RELAYS 
31300 SERIES 


Miniature 


Series 


Series 


Cross Section 1%" 

Length 2/4"' long 

Weight 6 ounces 
Bulletin 


x 12Y59"" 


3Yg2"" x 1He"" 
2" long 
3 ounces 
Bulletin 


WRITE FOR: AWH 1D-503 AWH TD-504 


TEST-PROVED PERFORMANCE! 

High Temperature: 125°C (250°F) 

Vibration: 2000 CPS at 15 g 

Contact arrangements up to 4 pole double throw 
Unique transistorized R.C. time constant network 


Time Delays from 50 MS to 120 seconds. Longer Delays avoilable 
Hermetically sealed housings 


rl 
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backward and 
visual inspec- 
may be pre- 
Micro- 
Culver 


may be transported 
forward for detailed 
tion. Full-sized images 
served as direct photographs. 
sound, Inc., 4627 Leahy St., 
City, Calir. 
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OF MIL-E-5272A 
MEE ID vor ELM STREET, WATERBURY 20, CONNECTICUT 


Rk Design ond Manufacture of Electro-Mechonical Timing Devices 
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Over 


49,000 {| 
Information |: 
Requests 


Have ALREADY Come in to Sellers 


of Electronic Products 
Thru the 


June, 1958 Directory & All-Reference Issue 


of ELECTRONIC INDUSTRIES! 


AND NOW-9 MONTHS LATER - 


This Unique Purchasing Guide NO CASUAL WHIM—NO IDLE CURIOSITY .. . takes these 
is STILL Stimulating engineer-buyers week after week, month after month, into 


A the pages of this popular directory of 2,600 electronic 
a Constant Flow of Inquiries! products. . 


: The fact is, ELECTRONIC INDUSTRIES DIRECTORY— 

standard working tool of the electronic industry. 
Hundreds of enthusiastic letters from users of the 1958 
E.!. Directory prove—again—how indispensable it has be- 


plates and copy to: come as an industry purchasing guide—as an engineers 
reference handbook. Just tell your E.!. representative you'd 


ELECTRONIC like to see these testimonies. 
IN DU STR t ES For lively, all-year response to your 1959 product directory 
ad—this year schedule it to appear in the fifty five thousand 
(55,000) copies of ELECTRONIC INDUSTRIES JUNE DI- 
A Chilton Publication RECTORY AND ALL-REFERENCE ISSUE. 


Chestnut & 56th Streets 
Philadelphia 39, Pa. 


Send space reservations, 


ACT NOW! CLOSING DATE IS MAY ist, 1959 
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A FULL LINE 
OF SERVOSYSTEM ANALYZERS 


0.001 0.005 0.1 0.15 0.3 20 30 60 100 
* SHOWN WITH ASSOCIATED INDICATOR 


Choose from 5 dependably accurate models 
covering ranges from .001 to 100 cps. 


SERVOSCOPE® makes preproduction problem-solving on servo systems, equip- 
ment, and components accurate—and flexible. 

Wide range coverage. Fast direct-setting and read-out. High- 
accuracy measuring of phase, transient response, and gain. Plus—rapid 
plotting of Nyquist, Bode, or Nichols diagrams. 

The result: safe, dependable control system evaluations—in 
advance—of ultimate operating behavior patterns. 

The SERVOSCOPE servo analyzer is a versatile precision 
instrument with a full range of applications... 


for the laboratory —in design and test stages of control systems 
on the production line — for system inspection, quality control 


and as a teacher — in the university and in industry. A proven training aid in theory 
and practice. 


SERVOSCOPE—most widely used method for control behavior analysis 
—because of features, according to the model selected, like these: 


e Covers the frequency range from .001 to sweep or sinusoidally modulated reference 
100 cps in the choice of five standard signal. 
odes. . 4 + 7 
model Frequency calibration accuracy of +2%; 
Evaluates AC carrier and DC servo- phase measurement accuracy of +1%. 
systems. Accepts any carrier frequency from 50 to 
- . . 5,000 ¢ 
Generates sine wave, modulated carrier 5,000 cps. 
wave, and square wave phaseable signals ¢ Indicates by means of sERVOSCOPE Indi- 
with respect to either electronic linear cator or oscillograph recording. 


Discover the full benefits of the SERVOSCOPE! 
Write for complete specifications and application tips—today! 


~~. SERVO 


CORPORATION 
x of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.1.,N.Y. 


Discover FACTS about 

new SERVOBOARDS, too! 
Find out about the economy, 
flexibility, and space-saving tech- 
niques new Servo Corp. “Bread- 
boards” offer design groups. Write 
for new brochure TDS-1100A. 


166 Circle 82 on Inquiry Card, page 105 


Products 


DISPLAY UNIT 


Lenticular optical multi-message 
display stores all the messages on a 
common viewing screen. Then, any 


one of the messages can be selected 
and displayed by lighting a miniature 
incandescent bulb. There is no inter- 
ference between messages, and 
switching from one to another is in- 
stantaneous. The devices can also 
visually present digits, letters, words, 
charts, or photographs. Type LD-22, 
displays 16 messages on a 24% x 2% 
in. viewing screen; Type LD-35, dis- 
plays 20 messages on a 3 x 5 in. view- 
ing screen. Burroughs Corp., Elec- 
tronic Tube Div., P. O. Box 1226, 
Plainfield, N. J. 
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PN DIODES 


Diffused silicon pn junction diode 
designed as a variable capacitance 
with low loss at high frequencies. 
Meets MIL-E-1 outline 7-1 for cart- 
ridge-type crystal rectifiers and will 
fit most standard crystal holders. In 
the standard MA-460 series, the pin 
end is connected to P-type material 
on the top of a small “mesa” and the 
N-side of the silicon element is con- 
nected to the base. The reversed 
polarity unit denoted by the suffix R 


fi. 
x 
" 


is also available. Minimum cutoff 
frequencies are graded in 10 KMC 
steps starting with the suffix A at 20 
KMcC. Units are available to 60 KMC. 
Microwave Associates, Inc., Burling- 
ton, Mass. 
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FANS 


AND 


BLOWER 
Delivers 75 C.F.M. at 6000 
R.P.M. using 234” blower 


wheel. With filter for radio 
to cool the tough ones 


noise suppression. Military 
When modern design requires cool- A ngs to 290 volt 
ing, it means fast, efficient cooling D.C. or 60 cycles A.C. 400 
—with minimum weight addition. cycies on esecies request 

Heinz Mueller fans and blowers eee from 2 . 200 
have shown outstanding ability to C.F.M. with 1” ¢ 4” 
meet military specifications for per- wheels ’ 
formance and extreme durability. J 
Now, these same characteristics are 
also available for commercial ap- 
plications .. . wherever precision is 
vital. 

Call a Heinz Mueller engineer for 
design help on the ‘‘tough ones.” 
We've already solved something 
close to the problem you're facing 
now. 


TUNNEL FAN 

S ° Weighs only 14 07z., but de- 
2” to 5 livers 150 C.F.M. at 3100 
diam. Sizes R.P.M. 4” fan. Can supply 
Aluminum or steel. 2 C.F.M. to 250 C.F.M. with 

—_ Ra - pees — 2” to 10” blades. 
plain hole, metal hub or rubber FAN — Miniature precision 
grommet. design delivers 20 C.F.M. at 
Maximum air movement. Mini- 10,000 R.P.M. 2” dia. 10- 
mum horsepower requirement. blade fan. Motor 27.5 volt 

Maximum air quietness. D.C. Weight 4 oz. 

ENGINEERING 


HEINZ MUELLER “cones 


1906 N. Cicero Ave., Chicago, Illinois 


METAL FAN 
BLADES 
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Wound to 
Meet Your 
Prototype 
and 
Production 
Needs 


CAMBION® standard wound coils are available in types and 
sizes covering requirements in the broadest range of fre- 
quencies. Wound on ceramic or phenolic forms — vertical for 
conventional circuits and vertical and horizontal for printed 
circuits — many feature the Perma-Torq® tensioning device, 
which allows locking of tuning cores while still tunable. 
— windings on shielded forms available to meet your 
neeas. 

Most prototype specifications can be filled from the broad 
CAMBION coil line. Unusual requirements can be handled by 
the widely-known CAMBION 0-8 Laboratory Coil-Development 
Department. And for your regular production, count on the 
same quality in any quantity. Another excellent aid for proto- 
types or lab experimenting is the CAMBION Coil Kit, contain- 
ing 10 coil forms wound in overlapping inductance ranges from 
2 wh to 80 wh. For complete details, write to Cambridge 
Thermionic Corporation, 504 Concord Avenue, Cambridge 38, 
Massachusetts. 
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Shown % actual size 
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See ee ee ee ee ee ae 


TWIN LAMP 
ASSEMBLY 
No. 248-6939-1437 
SINGLE LAMP 
HOLDER 


Replaceable No. 7538 


Lamp Cartridges 


For the Computer-Automation Industries 


DATALITES by DIALCO are ultra-miniature Indicator Lights 
specially designed to meet the critical requirements of 

the computer-automation fields. Made in 2 basic styles: 

Lamp Holders with DIALCO’S own replaceable Lamp Cartridges 
(see above); or integrated DATALITES with Built-in Neon 
Lamps which are not replaceable (see below). Ultra-compact, 
single units mount in 3” clearance hole; the twin-lamp 
assembly mounts in 34” clearance hole. 


LAMPS USED: 
T-1% wire-lead 
incandescent lamps, 
or NE-2E neon lamps, 
in aluminum sleeves . 
capped with plastic With | 
lenses (7 colors). Rotatable 
e Lenses 


DATALITES 
with 
Built-in NE-2E 
Neon Lamps 


No. 
249-7840-1431 No. = 
built-in resistor 
250- 7841- 1431 


(Illust. approx. 


wi 
actual size) built-in resistor 


No, 250-7840-1431 4 


DATALITES have fully insulated terminals and conform to 
all applicable military specifications. Integrated units 

are available with or without built-in resistors. The 
cylindrical lenses can be hot-stamped with digits, letters, 
etc. Complete details in Brochure L-160. Send for it now. 


SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


50 STEWART AVE., BROOKLYN 37, ee Pali HYacinth 7-7600 
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POTENTIOMETER 


High-temperature version of the 
Series 42 wire-wound precision poten- 
tiometer is designed to operate at 
temperatures up to 230°C with a 
wattage rating of 0.25. Resistance 


DEVIATION MEASURED 


10cps to 125kc 


New FM Deviation Meter has carrier frequency range 4— 
1024Mc; crystal controlled LO enables measurement down 
to 10cps deviation. Used with a ‘scope, it measures peak 
deviation of complex wave-forms. Very easy to operate, 
Model 791D speeds deviation measurements. 

© 


Carrier Freq. Range: 4—1024Mc, xtal locked 
Mod. Freq. Range: 25cps to 35kc 
Deviation Ranges: 0-5, 25, 75, 125kc 
Accuracy 3 Xtal standardized 
Distortion Less than 0.2% 
21 tubes 6AK5, 6C4, 0B2, 5651 
6CD6G, 5Z4G, 5647, 6AS6 
change after 255 hours at 230°C is 
less than 0.1%. Insulation resistance 
| is 10K megohms minimum. Resis- 
MmMmA RR te ©. NI 1 | tance tolerance is +5% from 1 ohm 
to 100K ohms. Independent linearit 
INSTRUMENTS . mg I y 
| is +0.5%. Noise less than 5 wv. It is 
T1T CEDAR LANE © ENGLEWOOD, NEW JERSEY supplied in the standard Series 42 
Circle 121 on mequiey Card, page 105 | configuration. Screw terminals for 
setae biaditaaiod ——— | simple and positive connections. Clar- 


ILLINOIS CAPACITORS KNOWN THE WORLD over | °°?! Mfe- Co. Inc., Dover, N. H. 
for their TIME TESTED QUALITY! Circle 272 on Inquiry Card, page 105 


there is an Minois Electrolytic Capacitor) axa. stower 


Axial blower delivers up to 169 cfm 


for every Flectronic Requirement! and can deliver 100 cfm on 


static pressure of 3.5 in. 


* Saea Meets MIL specs. Units are powered 
ts by Globe’s Type FC motor and oper- 
fa theandaatssiitine! ate at 115 v or 200 vac, 400 cps, 


Tahatar Skt ‘are PE Octal Plug-in 3-phase. Power input at peak air vol- 
dbylar rane at haa 
err - ume is 120 w. Unit is 2% in. long by 


Ca 2.812 in. in dia. with the 3 in. servo 
Single Duai Anode UMP Twist Prong ‘2 


MS Mol 
Anode SMT or Cathode SMT UMS Molded Terminal 


i er ¥ RE 
More than a quarter century of re- 1. an 


> UMC Energy Storage and LN Flexible Lead Types, 
search and development is backed\by oe A ot laa Screw Neck Mounting 


the production facilities of four factories =— © 
to produce electrolytic capacitors of any Pe is 
and every type to meet your require- Ant 
ments. Whether you need a small quan-} !HC Replacement Types 
tity of highly specialized types . . . or, 
large production quantities, you will find 
that we can offer you) better service, ‘ee : MS Motor Starting 
PLUS oy other advantages worthy of IHT Tubular Pigtails Illini 300" Bantam ] 
your consideration. and “300” 


=u. 


| Catalog Literature Upon Request ce | fio }- . a 
CONDEN R ee a ring attached. Weight is 14 oz. Mo- 

SE f 4 | tor is cooled by the airstream. Three 

C OM PA NY é ’ ty { mounting options are available. Globe 

BT Electrolytic and Paper | } Industries, Inc., 1784 Stanley Ave., 


1616 N. Throop Street © Chicago 22, Illinois © Phone EVerglade 4-1300 ¢ Twx: c¢3149 | Dayton 4, Ohio. 
Export Department, 15 Moore Street, New York City, New York. Cable, Minthorne, New York | Circle 273 on Inquiry Card, page 105 


2909692 


UMT Clamp Mount 


y 
\ 
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Here’s a compact honey! The new RCA “VC” (Very Compact) Picture Tubes—now 2 
inches shorter than their prototypes! 


Now commercially available in the new “VC” 110° designs are the RCA-17DKP4 and 
RCA-21EQP4, all-new premium types. They utilize conventional 110° components and 
circuitry. And, with only slight changes in focusing-voltage control, they are unilaterally 
interchangeable with previous 110° types. RCA “VC” 110° types employ the same heater 
cathode assembly that has been used and proven for reliability over the past decade in 
RCA Picture tubes. 


So, when the need arises for a slim, very compact TV-set design, contact your RCA Field 
Representative. Your pass words are RCA “VC” 110° Picture Tubes. For technical data, 
write RCA Commercial Engineering, Section D-50-DE, Harrison, N. J. 


Pca 
(>Y@2\) RADIO CORPORATION OF AMERICA 


j 
= 7 Electron Tube Division Harrison, N. J. 


RCA FIELD OFFICES 


EAST: 744 Broad Street 
Newark 2, N. J. 
HUmboldt 5-3900 


MIDWEST: Suite 1154 
Merchandise Mart Plaze 
Chicago 54, Il. 
Whitehall 4-2900 

WEST: 6355 E. Washington Bivd. 
Los Angeles 22, Calif, 
RAymond 3-836] 


NAVY TERMINAL 
BOARDS _.. 1 


a\ % 


Made to Navy drawing 9000, 
$6505 B, 73214, Rev. H. 


Designed by the Bureau of Ships and covered by applicable MIL specs, these boaras 
or blocks are ideal for other heavy-duty assemblies and services. Available in several 
different lengths and number of terminals. Supplied in MAI-60 glass-filled Alkyd as per 
MIL-M-14 with latest revision. Threaded studs of manganese-bronze, molded in plastic. 
Slotted brass nuts. Other Navy types also available. 


WRITE FOR LITERATURE .. . 


Latest Kulka Terminal Block Catalog sent 
on request. Let us have your terminal block 
problems and requirements. Our specialty! 


KULKA ELECTRIC CORP. 


633-643 So. Fulton Avenue 
Mount Vernon, N.Y. 
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MEASUREMENTS’ | 


Standard 


SIGNAL GENERATOR 


75Kc to 30Mc 


MODEL 65-B 


Provides test signals for measure- 
ment of sensitivity, selectivity, over- 
load, distortion, noise and stage gain 
characteristics. Meets most exacting 
requirements for laboratory use and 
production testing. 


WRITE FOR BULLETIN 


MEASUREMENTS 
A McGraw-Edison Division 
BOONTON, NEW JERSEY 
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Just Published! 
A definitive new work on 
principles, phenomena, materials... 


SEMICONDUCTORS 


Edited by N. BRUCE HANNAY 
Bell Telephone Laboratories 
Murray Hill, New Jersey 


SEMICONDUCTORS 


1959 
770 pages 
$15.00 


Here is an unrivaled, indispensable 
reference on the fundamental physics 
and physical chemistry of semiconduc- 
tors, with detailed analyses of import- 
ant semiconducting materials. The em- 
phasis throughout is on basic principles 
and phenomena. 


Order your on-approval 
copy today from— 
REINHOLD PUBLISHING CORPORATION 


Dept. M-444, 430 Park Avenue, 
New York 22, N. Y. 
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HALL GENERATORS 


Ultrathin Indium Arsenide Hall 
generators, Type SBU 525, are 0.012 
inches thick. These Axial field Hall 
generators are for making measure- 
ments in long narrow coils or travel- 


ling wave tube assemblies with 0.250 
inch and 0.150 inch diameter com- 
pensated tangent field probes. GRH 
Halltest Co., 157 South Morgan Blvd., 
Valparaiso, Indiana. 
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OHMMETER 


Direct-reading, linear-scale ohm- 
meter measures the voltage drop pro- 
duced across the unknown resistor by 
a constant current source. It is accu- 
rate to 0.25% of full seale on its 11 
measuring ranges from 1 ohm to 1 
megohm. It is 12 x 8 x 9 in. A com- 
bination of ac feedback and heavy, 


over-all de feedback gives this ampli- 
fier effective stabilization. It uses a 
de modulator rated at 10,000 hrs. 
guaranteed life. Millivac Instruments 
Div., Cohu Electronics, Inc., P. O. 
Box 997, Schenectady, N. Y. 
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The approximate limits of fabricability as of six months ago. X-ray 
targets have little deformation; tubing formed from thin sheet; and, 
heating element formed on a large radius. 


Tungsten 


(Continued from page 92) 


about 20% increase in density over the tungsten alloys 
now being used, the drawn rotor may make it possible 
to decrease the size of gyro-controls and yet retain 
their operational integrity. Also, from the standpoint 
of reliability as a function of thermal expansion the 
wrought tungsten rotor will have no equal. Tungsten 
has the lowest coefficient of thermal expansion of any 
of the metals used in rotor construction. 

A hollow unit composed of two drawn tungsten cups 
brazed together with gold, about the size of a potato, 
has an interesting possibility. The eye of the potato 
is actually a hole drilled in the bottom of one of the 
cups prior to assembly. The little potato was concocted 
to suggest its use as a radioisotope container. 

Prebably the most exciting part of the tungsten 
fabrication development program is the fabrication of 
rolled tungsten plate or sheet by spinning. The ability 
to fabricate tungsten by this method could very well 
have far-reaching implications in our race for space. 

Chief interest and most important objective in con- 
tinued development is in the field of rocket nozzles, and 
possibly other articles such as re-entry nose cones. 


Crucibles, twice diameter in length, are spun from wrought sheet. 
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3 times 
actual size 


Mock-up of CLARE Type 
F Relay enlarged to show 
operating mechanism. 
Note bifurcated contacts 
which enable this relay 
to handle a wide variety 
of contact loads. 


ONE RELAY 


You can handle contact loads from 3 amperes 


nee 


ACTUAL SIZE 

All popular mounting 
arrangements are 
available. Terminal 
arrangements nicely 
suited to 1/10 inch 
grid spacing. 


down to 1 microampere, 1 millivolt 


In one relay—the Type F—cLARE 
provides a precise component of 
unusual flexibility for long life op- 
eration under a wide variety of 
contact loads. 

Tests have shown a perform- 
ance of over 22,500,000 operations 
at 0.1 ampere, 115 volts a-c. Mini- 
mum contact life at 3 amperes is 
100,000 operations. Contacts have 
carried 1 microampere, 1 millivolt 
for 700,000 operations with a fail- 
ure resistance of 500 ohms, with 
no misses recorded. 

This amazing low-level life is 
primarily a result of the use of 
gold plated contacts. These same 
contacts, however, will carry up to 
3 amperes. 

A special plug-in mounting ar- 
rangement that will stand extreme 
shock and vibration is now avail- 
able. 

The CLARE Type F Relay is 
hermetically sealed, operates per- 
fectly in a wide range of tempera- 
tures, withstands heavy shock and 
vibration—is fast and more than 
moderately sensitive. 


Send for Engineering Bulletin 
No. 124 


Write or call C. P. Clare & Co., 3101 
Pratt Blud., Chicago 45, Illinois. In 
Canada: C. P. Clare Canada Ltd., 
2700 Jane Street, Toronto 15. Cable 
Address: CLARELAY. 


LARE RELAY 


FIRST in the industrial ‘fle! 
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measure down to 


0.03 lv 


The Keithley 150 sets a new standard of 
sensitivity for dc voltmeters. Typical uses 
include output measurements from strain 
gages, thermopiles and ion chambers, as 
well as Hall effect studies, corrosion work 
and molecular weight analysis. 


Functions and measurement spans of the 
150 are: dc voltmeter, | microvolt to 1 volt 
full scale; ammeter, 10-* to 10-!° ampere full 
scale; dc amplifier, gains of 10 to 107; and 
null detector, with 0.5 to 2 second response. 
Features include: 


@ zero stability as a voltmeter within 0.1 
microvolt per day; as an ammeter, within 2 
x 10-"' ampere per day. 


@ zero suppression up to 100 times full scale. 
@ optional fioating or grounded input. 


@ short term noise within 0.03 microvolt 
peak to peak (0.006 microvolt RMS). 


@ rugged construction, relative insensitivity 
to vibration, 60-cycle fields, or thermal EMF’s. 


Write today for your copy of Keithley Engi- 
neering Notes, Vol. 7 No. 1 describing the 
Model 150. 


KEITHLEY 
INSTRUMENTS, 
12415 Euclid Ave., Cleveland 6, Ohio 


INC. 


Circle 93 on Inquiry Card, page 105 


172 


Products 


SEMICONDUCTOR SLICER 


Automatic production machine for 
slicing semiconductor crystals has a 
relieving mechanism to avoid contact 
between the wheel and crystal during 
spindle retraction thereby improving 


surface finish. Adjustable speed spin- 
dle drive allows for variations in dia- 
mond wheel size and quality and 
different semiconductor materials. 
Plunge cut feed is hydraulic, fully 
compensated. Flow control valve may 
be locked in position to prevent un- 
authorized adjustment. It will slice 
an ingot section up to 4 in. in length. 
Fitchburg Engineering Corp., Fitch- 
burg, Mass. 
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DELAY-LINE 


Magnetostrictive delay lines with 
insertion losses as low as 12 db, use a 
high-efficiency propagation medium 
which permits use of up to 3 fewer 
amplifier stages, since the output is 
usually high enough to drive a diode 
directly. Low-level signal troubles in 
the high ambient noise applications 
are eliminated. Featured is improved 
temperature stability. Temperature 
coefficients of delay of 5 ppm/C° for 
fixed delay and some variable models, 
and 25 ppm/C° for the other variable 


models. Can be supplied with a delay 
stability of +0.05% over a tempera- 
ture range from —60°C to +90°C. 
They permit high storage density in 
small volume. Deltime, Inc., 608 Fay- 
ette Ave., Mamaroneck, N. Y. 
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How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


vy Gies Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 

ty Simple tc operate — Type or 
Cards, Seap in Grooves 

¢% Ideal for Production, Traffic, 
Scheduling, Sales, Etc. 

fy Made of Metal, Compact and Attractive 
Over 350,000 in Use 


Full price $4950 with cards 


GE BOOKLET NO 


24-PAG | 
FREE Withour Obligation 


Write on 


Inventory, 


Write for Your Copy Today 


GRAPHIC SYSTEMS 
55 West 42nd Street © New York 36, N.Y. 
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you save 50% on Top- Quality 
Test Instruments 
Hi-Fi e Ham Gear 


KITS AND WIRED 


for professional and home use 


TEST INSTRUMENTS HI-FI 

battery eliminators stereo and monaural 
battery testers tuners 

bridges preamplifiers 
decade boxes power amplifiers 
electronic switch integrated amplifiers 
flyback tester Speaker systems 


oscilloscopes 
probes HAM GEAR 
cw transmitter 


signal and 
sweep generators modulator-driver 
grid dip meter 


tube testers 
transistor tester 
OVER 1 MILLION 


vacuum tube 


voltmeters 
volt-ohm- 
milliammeters 


EICO instruments in 
use throughout 
the world. 


ELECTRONIC INDUSTRIES - 


LIFETIME service and calabration guarantee. 
IN STOCK at your neighborhood EICO dealer. 
Send now for FREE catalog EIN-4 


33-00 N. Bivd., L. 1. C 


praised by the ext 
as BEST BUYS IN ELECTR 
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C. E. Jones (left), 
Daystrom Systems, 
and K. W. Reece, 
Ebasco Services, ex- 
amine blueprints of 
Power Station Com- 
puter. 


Computer 
Operates 
Power 
Station 


A solid state computer will fully control the start-up, 
operation, and shut-down of a new 225,000 kw power 
generating station to be built by Ebasco Services, Inc., 
for the Louisiana Power & Light Co. at Little Gypsy, La. 
(near New Orleans). The computer system was designed 
and built by Daystrom Systems, La Jolla, Calif., a division 
of Daystrom, Inc. 

Over 800 different “steps” are involved in start-up or 
shut-down. Between each step the computer will scan 
over 700 different temperatures, pressures, flow rates, and _ 
valve and switch positions, and automatically change the 
positions of the valves and switches. The computer will 
continuously monitor all phases of the station’s operation 
and will turn over the operation of the plant to human 
operators should some malfunction occur. 

The station will have a normal complement of human 
operators for safety and maintenance. 


—— }——> Alarm printer 

ANALOG SCANNING AND 

AND LOGGING DATA ANNUNCIATORS 

—_— eta COMPUTER 

a INCTION: maPU 

ANALOG CONTROL aie s OGGING TYPEWRITERS 
Data 


= — ANALOG 
MULTIPLEXER TO 
CONTACT CLOSURE 
satan SWITCHING 


CONVERTER 


DIGITAL SCANNING 
DATA 
a INPUT —* 
JUNCTIONS 


SPECIAL SAFETY 
CmCUITS _— 


————_+ 


Computer permits automatic, semi- 
automatic, or manual operation 


HIGH THERMAL CONDUCTIVITY "HOT MELT" 
COMPOUNDS for power transformer potting 


© Excellent heat dissipating properties. 


© Increased power output through cooler 
unit operating temperatures. 


© Minimum equipment necessary. 
© No curing or baking after potting. 
© Odorless with high cold flow. 


Send for GENERAL SPECIFICATIONS CHART 

on INSULATING and SEALING COMPOUNDS 

3440 HOWARD STREET * SKOKIE, ILLINOIS 
Telephones: ORchard 3-1050 * AMbassador 2-3339 


BIWAX CORPORATION 
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CLARE lowers prices 
on all 
Mercury-wetted 
contact relays 


Reductions range from 


T',% to 10% 


When prices for just about every- 
thing are continuing to rise, and 
all thinking men are concerned 
over the danger of inflation, it is 
important news when a manu- 
facturer makes a significant price 
reduction. 

Increased production resulting 
from the wide acceptance of 
Clare Mercury-Wetted Contact 
Relays, together with improve- 
ments in skill and in manufac- 
turing equipment and methods, 
make it possible for Clare to re- 
duce prices for these superior re- 
lays in spite of rising labor and 
material costs. 

A price reduction ranging from 
744% to 10% will be applied to all 
orders placed after March 31, 
1959, for Clare Mercury - Wetted 
Contact Relays—Types HG, 
HGP and HGS. The reduction 
will also affect multi-element re- 
lays such as HG2, HG3, HG4, 
etc. 

These lower prices for relays 
whose life is measured in billions 
of maintenance-free operations will 
be exciting news to all designers 
of continuous-duty, high-speed 
switching devices and systems. 


Write or Wire: C. P. Clare & Co., 
3101 Pratt Blud., Chicago 45, Illinois. 
In Canada: C. P. Clare Canada Ltd., 
2700 Jane Street, Toronto 15. Cable 
Address: CLARELAY. 


Type HGS 


Type HG4 


CLARE RELAYS 
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NOW! 


New ultrasonic detergents 
and solvents from NARDA... 
the leader in mass-produced 
ultrasonic cleaning equipment 


Narda research makes news again—with a new ultrasonic deter- 
gent and a new ultrasonic solvent, developed especially for 
ultrasonic cleaning. Although designed to work hand-in-hand 
with Narda SonBlaster cleaning equipment, Blast ONE and 
Biast TWO make even ordinary ultrasonic equipment do a 
better job. 


Check the specifications below— decide whether you need the 
detergent or solvent (or both)—and order from your local 
distributor today. If he’s out of stock, mail us your order 
directly and include his name. Address: Dept. E1]-17. 


Blast A complex, scientifically designed deter- 


gent for use in ultrasonic water-washing 

equipment. Odorless and nonflammable, 

entirely safe for all delicate surfaces. 
Contains no harsh ingredients. Promotes cavitation, reduces 
surface tension, rapidly out-gasses interfering air entrainments 
from solutions. Protects against redeposition of soil. Rinses off 
completely. High buffering capacity of sinergistic value — pH 
10.5. To use, dilute ¥2 ounce Blast ONE to one gallon hot or 
cold, soft or hard water. 


One gallon Pe hsec on 
One case (six gallons) 
Three cases (18 gallons) 
Five-galion drum ... 


pLAsT - yonkers 


A cold degreasing solvent for use in ultra- 
sonic cleaning and degreasing equipment. 
Dries fast in seconds. Zero residue and 


nonflammable. It does not contain carbon | 
tetrachloride. Least toxic solvent available anywhere. Entirely | 


safe for all delicate surfaces. Contains no harsh ingredients. 


Promotes vigorous cavitation. Moisture-free. Displaces water | 


from metal surfaces. Use undiluted in ultrasonic cleaning tank. 


One galion .... 

One case (six gallons) 

Three cases (18 gallons) 

Five-galion drum 

55-gallondrum ............. 

All prices F.0.B. Mineola 

Contact Narda for immediate delivery on a complete line of 
ultrasonic cleaning equipment —transducerized tanks and sub- 


mersible transducers—from 30 watts to 2.5 KW. For custom- | 


designed installation and unique electro-acoustic applications, 
including cleaning, soldering, welding, drilling and non-destruc- 


tive testing, consult our subsidiary, Alcar Instruments, Inc., 


at the address below. 


OW F ultrasonics 
the Nal ( ra corporation 
625 MAIN STREET, WESTBURY, L.!I., N.Y 
Subsidiary of The Narda Microwave Corporation 
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Advance 
Relays 


Automatic Now U 
Electric eee 
Besson and 


Robinson 


Collins 
Electronics 


C. P. Clare 


Elgin 
Neomite 


E.M.S 
Guardian Electric 
Kurman 


Leach 
Relays 


Monitor 


Phillips 
Control 


Potter 
& Brumfield 


R-B-M 
Div. Essex Wire 


24 HOUR DELIVERY 


from 


RELAY SALES 


Send for our Catalog C-9 
clay Phone West Chicago 1100 
\ les TWX West Chicago, Ill. 3464-U 
Write P.O. Box 186-EV, West Chicago, Ill. 


Struthers 
Dunn 


Terado 


And Others 
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You may not need eyes 
to line things up any more 


aguante 
Pri aes 
iis i 
' i 


Y fi 


Wrerever the human eye is used for precise alignment work, 
there’s a good chance we can lay lead sulfide down on glass 
in the precise pattern that will let you do the job electrically. 
Making such Kodak Ektron Detectors in precise configura- 
tions and complex arrays, and duplicating them in quantity, 
is a specialty of ours. 

Spectral response of these photoresistors extends over a 
broad range. They are particularly sensitive in the infrared. 
This lets you use cool-running light sources where heat might 
affect accuracy of measurement. Signal-to-noise ratio is low, 
units are rugged, unaffected by vibration. 

You find out more by writing to Special Products Sales, 
and asking for the new pamphlet, “‘Kodak Ektron De- 


tectors.”’ 


EASTMAN KODAK COMPANY La : 
Rochester 4, N. Y. < 
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Tele-Tech’s 


ELECTRONIC 
OPERATIONS 


The Systems Engineering Section of ELECTRONIC INDUSTRIES 


April 1959 


In This Issue 


Trig’ Eases Filter Calculations Fase 02 
P. C. Constant, Jr. 


Microwave for Community Antenna Systems 04 


NAB Highlights 


Cues for Broadcasters 
Cartridge Replacement 
Transmitter Neutralization 
Gates Transmitter Modification 


Filter Calculations 
Network computations can some- 
times become very laborious. By ap- 
plying a few formulas which we all 
learned in our study of trigonometry, 
this task can be considerably reduced 
for band pass filters. 


Community Antennas 

Whenever possible, a local commu- 
nity antenna is used to bring three 
network service to the subscriber 
communities. In the vast mountain- 
ous spaces of eastern Arizona, this is 
not always adequate. Consequently, 
the CATV-microwave team has been 
called upon. 


SYSTEMS—WISE ... 


A 1,500-watt Onan Electric Plant mounted on a special magnesium 
framework bolted to the skid of this Bell “Ranger” helicopter sup- 
plied the power for the first aerial color TV broadcast. An RCA 
midget color vidicon camera was used for the pickup. 


> A miniature battery-powered TV system, designed for 
use in missiles and space vehicles, has been introduced by 
the Missile and Space Div. of Lockheed Aircraft Corp. 
The camera measures 7% x 2%. The system includes a 
transistorized control unit, a camera control unit, and a 
50-watt transmitter; weighs 9 lbs., and, has a transmis- 
sion range of 1,000 miles. 
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>» VideoScene, introduced by CBS, promises to cut soaring 
“live” TV production costs. The new system makes it pos- 
sible to portray live action against a backdrop of minia- 
ture sets or even photos of sets. However, construction of 
the miniature sets can also be a costly item. 


>» Donald McGannon, New York City, president of West- 
inghouse Broadcasting Co., was named chairman of the 
NAB Television Code Review Board to succeed Roger W. 
Clipp, vice president and general manager of Triangle 
Stations, Philadelphia. 


> In addition to its recent gift of $4,000, Westinghouse 
Broadcasting Company’s San Francisco television station 
KPIX, presented educational TV Station KQED with 47 
pieces of TV equipment. KQED has embarked on a facili- 
ties expansion program to enable it to serve a larger area 
of Northern California and to step up its program of “in 
school” programming. To meet this need, added transmit- 
ter power and studio facilities were required. 


> NAB asked the National Labor Relations Board to 
exclude station-employed performers of TV commercials 
in its consideration of the AFL-CIO American Federation 
of Television and Radio Artists (AFTRA) petition seek- 
ing jurisdiction over taped commercials. 


> Sylvania plans to market a closed-circuit television sys- 
tem designed and priced to stimulate greater use of the 
medium in schools, industry and commerce. The unit will 
be priced “well below” most custom-designed systems cur- 
rently on the market. Exact prices will be determined 
when the camera, heart of the system, goes into pilot pro- 
duction. 


‘Trig Eases Filter Calculations 


By simply taking advantage of some well-known trigonometric formulas, 
some band pass filter design calculations can be greatly reduced. The 
applicable equations are derived and a typical problem solved. 


OME trigonometric relationships simplify certain 
band pass filter designs. This article shows how 
some calculations in filter design are reduced by 
using well-known trigonometric formulas. Specifical- 
ly, a five-element, band pass filter, Fig. 1, is dis- 
cussed. 
For convenience, the following glossary of terms 
is given: 
L,, Lz, Ls; = inductance, in henries 
C,, C3 = capacitance, in farads 
R = resistance, in ohms 
fi = lower cut off frequency, in eps 
fe = upper cut off frequency, in eps 


f; = rejection frequency, in eps 


By PAUL C. CONSTANT, JR. 
Sr. Engr., Systems Eng'g. Section 
Midwest Research Institute 

425 Volker Blvd., Kansas City, Mo. 


The basis of design for the filters is given by the 
following set of equations: 

Li = (m R) / [x (fe — fi) J (la) 

Ci = (fe — fi) / (Aah fe R) (2a) 

Le (aR) / [x (fe — fi) J (3a) 

‘'s = (hC) /@ (4a) 

Ls [ (1 — m,?) L,] / 4h (5a) 


h=((1l — (2/f2) 10 -— G2 /f21¥ (6a) 

m =([(fife) / f2)] +h (7a) 

a = (1 — m)) (fi?) / (4 fi fe) (8a) 

The development of these equations! will be 

ignored. Simplified calculating procedures only will 
be considered. 


Fig. 1: The 5-element band pass filter with its attenuation characteristics at right. 


. = 


Lo 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts., Phila. 39, Pa. 
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A basic trigonometric substitution of the form 
y =f (0) (A) 


enables considerable reduction in the tedious arith- 
metic operations. 


Transformed Equations 

By substituting the form given in Eq. (A), a set 

of “transformed equations,” given below, will form 
the basis of design calculations: 

L, = 2TRM (9a) 

C, = T (RM) (10a) 

Le TRM cot? 26 (11a) 

C; = T (RM) tan? 20 (12a) 

L; = TRM (sin 20 / tan 2 26) (13a) 


M = sin 20 / (cos @ — sin @) (14a) 
T (2 x fi) (15a) 
Later discussions and an example show how the 
transformed equations lessen the arithmetic opera- 
tions required by Eq. (la) through (8a). There will 
be no need for taking the square roots of numbers, 
required by Eq. (6a). Also, key parameters will be 
“juggled” easily to obtain desired values of circuit 
parameters. This is quite significant when there are 
upper bounds set on values of some circuit com- 
ponents. When these restrictions are made, it is 
necessary to “juggle” the frequencies for a value of 
m, (Eq. (7a)) which gives the required values of the 
circuit parameters. This “juggling” can often lead 
into time-consuming arithmetic operations. 
The trigonometric relationships used in the develop- 
ment of the transformed design equations are: 
fi = fi sin 0 (16a) 
fe = fi cos 0 (17a) 
@ = sin" (f, / fi) or @ = cos (fe fi (18a) 


These equations are obtained from the definitions 
of the sine and cosine of an angle in a right triangle 
and may be obtained by referring to Fig. 2 


Equation Derivation 
The basic design equations, (la) through (8a), 
can be expressed as functions of the angle 6. To 
simplify the discussion, the following restriction is 
made: 
fr?+f2 =f? (1) 
With this restriction, the vector diagram shown in 
Fig. 2 is applicable. We can then take advantage of 
the trignometric equations: 
fi = fisin 0 (2) 
fo = fi cos 0 (3) 
6 = sin™ (fi / fi) (4) 
to aid us in transforming our initial basic design 
equations. 
First we will, by proper substitutions, represent h, 
m, and a as 
h =f; (0) 
m = fe (0) 
a = fs (0) 


To find A as a function of 6, we replace f, and f. 
in Eq. (6a) by Eqs. (2) and (8) which results in 
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= V(i — sin? 6) (1 — cos? 6) 
= f, (0) = sin 6 cos 0 
Now if we substitute Eqs. (2), (3) and (5) 
Eq. (7a), we have 
m, = [ (fi sin 8) (fi cos 6) ] / (fi?) + sin @ ces 0 
= f. (6) = 2 sin @ cos 0 


or m, = sin (260) 
By similar substitutions, a = f,(6@) is found to be, 


a = [ (1 — sin? 20) f,2] / [4 (fi sin 6) (fi cos 8) | 
fs (0) = (cos? 26) / (2 sin 24) (8) 


We can now obtain the remaining transformed 
equations. This is accomplished as follows: 

L,: If we substitute f.(@), from Eq. (6) in Eq. 
(la) and multiply both the numerator and denomina- 
tor by the integer 2, the value of the series inductor 
becomes: 


Fig. 2: The trans- f- 
formed design equa- { 
tions are obtained 
from the definitions 
of meg en co- 
sine of a right tri- 

angle. 4 


fo 


L, = sin 26 ( (2R) / [27 fi (cos 0 — sin 0) ] » (9) 

Eq. (9) may be reduced to 
L, = 2TRM (10) 

where 

M = (sin 20) / (cos 6 — sin @) (11) 
T =1/ (2efi) (12) 
C,: Again using Eqs. (2) and (3), the formula for 

the series capacitor becomes: 

Ci = [fi (cos @ — sin 6) ] / [2 Rf? (2 sin @ cos 6) | (13) 
which may be reduced to the following form with the 
aid of Eq. (11) and (12): 

C, = T (RM) (14) 
Ly: Here advantage is again taken of the rela- 
tionships of Eqs. (2) and (3) and that of f,(6). 
Upon substitution of these quantities in Eq. (3a), 
the transformed equation is 
(Le = (eos? 20) / (2 sin 20 & (R) / [x fi (cos 6 — sin 8) ] 
X | (sin 26) / (sin 20) (15) 
Or reducing by using the equivalents of M and T. 
Lz = TRM (cot 26)? (16) 
or 
Lz = (Ly / 2) (cot'2@)? 
C,: Similarly, operating on Eq. (4a) we have: 
Cs = ( (sin 6 cos @) / [eos? 6 / (2 sin 20) ] ) X T (RM)~ (17) 
C; = T (RM)~ (tan 26)? (18) 
L.: By substituting f,(6) and f.(@) in Eq. (5a) 
the third inductance formula becomes: 
L; = [ (1 — sin? 20) (2 TRM) | / (4 sin @ cos @) (19) 
= TRM (sin 20 / tan? 260) (20) 
(Continued on page 012) 
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Greens Peak repeater site. Large antenna on the right receives a signal from Pinal Peak. Smaller dishes transmit signals in 3 directions 


ee es through its 
affiliate, Antennavision Ser- 
vice Co., now operates 16 micro- 
wave relay links and has plans 
for at least seven more in the near 
future. 

Antennavision, which also man- 
ufactures equipment for CATV 
systems, now has more than 9,000 
subscribers in ten operating sys- 
tems. Whenever possible, a local 
community antenna is used to 
bring 3 network service to the 
communities. But in the vast 
mountainous spaces of eastern 
Arizona, this is not always ade- 
quate, so they have turned to the 
CATV-microwave team in a big 
way. 

They presently operate three 
mountaintop pickup stations. 
KOS63 is located on Heliograph 
Peak in the Pinaleno Mountains; 
KOU61 is on Hutch Mountain on 
the Mogollon Rim and the third, 
KPB94, is on Pinal Peak. 

From Heliograph Peak, three 
TV channels are beamed to 
Morenci-Clifton, combined popula- 
tion 10,000, 40 miles away; one 
channel goes 14 miles to Stafford, 
4,400; and two channels are sent 
93 miles to Silver City, N. M., 


04 


which has a population of more 
than 7,000. 

The Hutch Mtn. pickup station 
feeds 3 channels 45 miles to Wins- 
low, a city of 6,500; and three 
more 75 miles to Holbrook, popu- 
lation 2,300. 

One channel is picked up at 
Pinal and beamed 92 miles to 
Greens Peak, a repeater and power 
splitter site. From here, the signal 
is sent to St. Johns, population 
1,500, 29 miles away; to Springer- 
ville, less than 1,000 population, 


16 miles away, and to the north- 
west 40 miles to Snowflake, also 
less than 1,000 population. 
Future plans call for the pickup 
of another channel on Pinal Peak 
and its relay to the three towns 
via the microwave repeater at 
Greens Peak. This would account 
for 4 more microwave links. Also, 
the third network can be picked 
up on Greens Peak, so a pickup 
station feeding three more links 
will be located there to give full 
service to the small towns. 


The three mountain top microwave pickup stations are shown with towns they service 


ARIZONA 


PHOENIX 
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Heavy use of microwave is an 
economical move. While radio 
. ‘ Elaborate antenna 
equipment and necessary terminal is located on Hutch 
and auxiliary gear is not cheap, it Mountain. Three 
is more inexpensive than stringing network programs 
: ‘ are retransmitted 
coaxial cable over long mountain- after off the air 
ous stretches. Also, one or two pickup. 
microwave towers are much easier 
to maintain than miles of cable 
and poles. 
The CATV-microwave combina- 
tion results in network quality 
programs, with the systems, all 
of which use Motorola microwave 
r-f equipment, providing signal to 
noise ratios much better than 
needed to insure quality pictures. 


Antenna Systems 


The systems operate on frequen- 
cies in the 6,000 MC. region, and 


have been designed to avoid any ; : 
Terminal equipment 


fading problems, providing con- for ene microwave 
tinuous service. relay path is being 

The greatest maintenance prob- 
lem so far has been upkeep of the 
generating plants on Heliograph 


checked 


Peak and Hutch Mountain. Here 
commercial power is more than 25 
miles away, so propane powered 
generating plants are needed to 
supply all electricity. 

Their inaccessibility necessi- 
tates large fuel storage provisions, 
so the Hutch station is equipped 
with a 3,000 gallon propane tank 
and the Heliograph has a 3,500 
gallon tank. Standby power equip- 
ment is installed at other station 
sites to back up commercial power. 


Editor’s Note: It seems to us 
that the remote locations might 
make use of wind power for 
generating electricity. See 
‘‘Winds Generate Electric 
Power,” page 03, October 1958 


wsue. 


As for maintenance of the 
microwave equipment, Antenna- 
vision Service reports no serious 
difficulties. The conservative de- 
sign of the microwave equipment 
permits use of very low powered 
transmitting (klystron) tubes with 
life characteristics in excess of 
20,000 hours, so emergency main- 
tenance calls are few and far be- 
tween. 
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RCA Power Tube features keep 
hour meters clicking 


RACIOCT RON 


ELECTROW 


Efficient “louvered-fin” 
radiator design—gives 
improved heat radiation 


Filament structural ar- 
rangement relieves 
stresses on filament 
strands and provides 
longer filament life 


Carburized thoriated- 
tungsten filament for high 
reserve of electron emis- 
sion and economical op- 
eration 


Entire tube is ‘spot- 
knocked” at tens of thou- 
sands of volts to reduce 
internal leakage 


“Stacked” getter—pro- 
vides freedom from gas 
throughout life 


Glass-to-metal seals— 
microscopically inspected 


Stress-free glass sections ‘ 
—individually inspected 
with polariscope 


Partially exploded view 
of type 6166 showing 
radiator raised to expose 
the grids and filament 
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RCA 


Take the RCA-6166, for instance. 


“Tailored” specifically to supply the aural and 
visual power-amplifier requirements of medium- 
and high-power VHF transmitters, this RCA 
Power Tetrode type has been running up re- 
markable life-performance records. 

What’s back of long-term RCA power-tube re- 
liability ? First, RCA tube engineers work hand 
in hand with transmitter designers and station 


RADIO CORPORATION OF AMERICA 


yo 
7 a4 i) 
ey. Electron Tube Division 


engineers—to take measure of RCA tube per- 
formance “in the circuit”. Second, RCA tube 
engineers never “let go” in their effort to evolve 
superior manufacturing techniques and design 
improvements to make good tubes even better. 


For lower tube cost per hour of transmitter 
operation, always specify RCA. Your RCA Elec- 
tron Tube Distributor provides ‘on the spot” 
delivery. 


Harrison, N. J. 
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Cartridge Replacement for 
RCA 6-JY-1C 


EARL N. HODGES, Ch. Eng. 
KFFA, Helena, Ark. 


We use the RCA 6-JY-1C record 
changer. I replaced the original 
crystal cartridge with a GE RPX- 
149 variable reluctance. This par- 
ticular cartridge fits the pick-up 
arm exactly. The output of the 
cartridge is fed direct into one of 
the mike mixers on the remote am- 
plifier. In order to do this, it is 
necessary to replace the original 
single lead shielded cable with a 
two-lead mike cable. The cartridge 
feeds the two inner conductors, and 
the shield, of course, is grounded. 
A filter can be used with this set- 
up, but I found the one shown here 
adequate. It can be mounted right 
on the changer chassis. 


Simple wiring changes 
are all that’s re- 
quired to convert 
pick-up 


WIRES STILL 


for Broadcasters 


SINGLE PHONO 


THREE TWISTED WIRES pit CONDUCTOR 


Two- 
CONDUCTOR 


TWISTED MIKE CABLE 


WHITE 


_ 


GE RPX-149 


BLACK NNONT } 
CANNON [2 

XL-3-11 OR-I2 

MIKE PLUG 


THIS CONNECTION BROKEN ! 


(SEE ABOVE SKETCH) 


$$$ for Your Ideas 


Readers are invited to contribute 
their own suggestions which should 
be short and include photographs or 
rough sketches. Typewritten, double- 
spaced text is requested. Our usual 
rate will be paid for material used. 


| 
| 
t 
| 


RIi- 10002 | 
R2- 20002! tone 


Transmitter Neutralization 


CLOVIS L. BAILEY, Ch. Engr. 
KJEF, Jennings, La. 
Here is a painless, safe way to 
neutralize your power amplifiers 
stages. Turn the transmitter com- 
pletely off. Tune a transistor radio 
to a station on your frequency. 
Place the portable radio next to 
the r-f driver coil inside the trans- 
mitter cabinet. Be sure all high 
voltage points have been grounded. 
Then you will probably have to 
climb inside of the transmitter. 
Tune the neutralizing capacitor 
with a non-metallic screwdriver to 
the null point. This is the point of 
absolutely no signal. 


Portable radio will aid neutralization. Be sure 
power is off first. 


1.002 
Us 


Gates Transmitter Modification 


LAWRENCE L. PRADO, JR., 
Ch. Eng. WPEP, Taunton, Mass. 


Owners of the Gates BC-1F 
transmitter may find that the Gates 
M-4719 PA plate voltage kit, Gates 
M-4720 PA plate current kit and 
Gates M-5249 relay assembly are 
difficult to mount. In our case the 
space directly behind the start/stop 
buttons inside the door-well was 
found to be ideal. They are protec- 
ted by the door-well and do not 
protrude into the main transmitter 
cabinet, yet are handy to all wir- 
ing and servicing. In our transmit- 
ter the kits were placed on a level 
with R54, the PA voltmeter multi- 
plier. Both the right and left sides 
of the door-well are used, with the 


L\ 


813 
DRIVER 


PORTABLE 
RADIO 


ELECTRONIC INDUSTRIES - 


NEUTRALIZATION CAP __ 
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various kits facing each other. M- 
4719 plate voltage kit should be 
placed on the left side of the door- 
well near R54 and at the same level 
as the latter. The high voltage lead 
to the kit is made from R54, the 
plate voltmeter multiplier and 
TB5-77 is used for the ground con- 
nection on the M-4719 kit. 

M-4720 plate current kit is 
mounted on the right side of the 
door-well at the same level and 
facing kit M-4719. Before mount- 
ing this kit it is suggested that the 
engineer make the following modi- 
fication to obtain trouble free op- 
eration. Remove resistor Rl and 
use resistor R2 only. Trouble with 
low level metering voltage will be 
obtained unless this is done. To 
make the plate current connection 
to the kit the following procedure 
was used: PA overload relay E8, 
on earlier BC-1F models, remove 
ground connection at junction of 
E8 coil and R52 shunt resistor. 
Also remove lead number 118 from 
E8 coil and tape. The plate current 
kit connection is made to E8 coil 
where lead number 118 was re- 
moved. TB1-21 is used for the 
ground connection on the M-4720 
kit. 

(More Cues on page 08) 


NEW PENTA MEDIUM 
POWER BEAM PENTODE 


—higher output at low plate voltages, improved cooling 


Ncw Penta Laboratories brings to the 500- to 1000-watt output range the advantages of 
the exclusive vane-type suppressor grid introduced in 1956 with the 1000-watt PL-172. 
This new 400-watt PL-175 provides 25 to 30% higher output in Class AB, linear amplifiers 
than tetrodes with similar ratings — with minimum distortion. A versatile tube, the PL-175 
also has outstanding advantages as a Class C r-f power amplifier or high power audio 


amplifier for modulator service. 


RATINGS 


I MUND fis cove sas sweee 
Heater current 


. -5.0 volts 


4000 volts 


Pinte current, MAR. 6 ..06s0c8 ose 350 ma. 
Plate dissipation, max. ........ 400 watts 
Grid-Screen Mu 


A COMPLETE LINE OF HIGH-EFFICIENCY TUBES—write for technical data on the PL-175 or 


see your local distributor 


Plate current curve at zero grid voltage shows why the PL-175 
gives high power gain and operates efficiently at low plate voltages. 


ASK FOR A FREE Copy of “Transmitting Tubes for Linear Amplifier 
Service.” This nine-page bulletin discusses linear amplifier 
tube requirements in detail. Graphs, characteristic curves, 
oscillograph linearity patterns and data show why Penta’s 


exclusive beam pentode designs outperform four-element tubes. 


Circle 3 on Inquiry Card, page 105 
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Broadcasters 


Twinsistor Modification 


ROBERT H. JONES, Ch. Eng. 
WLAP, Lexington, Ky. 
A great many broadcasters are 
using the Gates Twinsistor, a two 
channel remote amplifier. While us- 
ing this unit we found a mechanical 
flaw. We had the shoulder strap 
break and the unit hit the floor. 
This caused the transformers to 
impart a twist to the printed cir- 
cuit board. This twisting created a 
small hairline crack in the printed 
circuit board. To prevent this ocur- 


ADD 
BUSHING \ 


PRINTED wirine / 
BOARD 


Outline drawing shows unit and 
printed circuit board. Adding 
bushing will prevent the board 
from cracking if unit is dropped. 


ring again we made a small addi- 
tion to the unit. The 6-32 screw at 
the top of the board, next to input 
transformer AS113095 was removed 
and a bushing was installed from 
the upright member of p-c board to 
the case. When installing the bush- 
ing it will be necessary to cut a 
little of the case’s inside lap to 
clear. This bushing will make the 
unit more rugged. 


AUTOMATION SYSTEM 


This new RCA system makes possible the 
pre-setting of tv station switching functions, 
avoiding pressure on station personnel dur- 
ing periods when they are particularly busy. 
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Equal Time Fight 
Still Rages 


CBS will fight the FCC decision 
that political candidates must be 
given equal time on newscasts. 
Frank Stanton, CBS Inc. president, 
states that about 20% of its news- 
cast time during the 1956 cam- 
paign went to candidates of the 
two major parties. With the 12 
parties participating, it would have 
meant a total of some 38 hours. 
This is about 20% more time than 
was devoted to all news during the 
same period. As soon as the “crack- 
pots learn the application of the 
decision,” the result would become 
an absurdity. 

Also on the bandwagon is NBC. 
Their Washington attorney Howard 
Monderer cited “grave effects” on 
coverage of coming political cam- 
paigns in a 21-page petition pre- 
sented to the FCC. The networks 
and the NAB are urging the Com- 
mission to take another look at the 
implications of the ruling. 

Congress has also started to 
move, after tremendous industry 
reaction. Rep. Cunningham (R- 
Neb.) has introduced a bill that 
would add the following to Section 
315 (a) of the Communications 
Act.: 

““Appearance by-legally qualified 
candidates on any news program, 
including news reports and news 
commentaries, where the format 
and production of the program are 
determined by the _ broadcasting 
station, or by the network in the 
case of a network program, and the 
candidate in no way initiated the 
recording or the broadcast, shall 
not be deemed to be use of a broad- 
casting station within the meaning 
of this subsection.”’ 


Ed.—As this column was going on 
press, the President of the United 
States, at his regular weekly press 
conference stated that the equal time 
ruling was “Ridiculous!” Press Secy. 
Hagerty later stressed that Mr. Eisen- 
hower was not criticizing the FCC 
which acted under the present law. 
The White House ordered the At- 
torney General to “consider whether 
any remedial legislation can be draft- 
ed or whether any other appropriate 
action can be taken in this connec- 
tion.” This mandate does not go be- 
yond the newscast question. 
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Whatever your needs for a TV camera mount, 
there’s a Houston Fearless tripod, pedestal or dolly 
especially designed for the purpose. 


Lightweight, portable. Hydraulic 
jack raises, lowers column. 8” 
wheels. Easily disassembled. 


Firm, steady mount. Smooth dol- 
lying. Counterbalanced camera 
easily raised by lifting on wheel. 


= HOUSTON 


7 


. FEARLESS 


Peer vere ee Tere eee re CTU? SC CR CRS Ue REPRE ee Re Se 


Light, maneuverable. Hand wheel 
raises or lowers while dollying. 
Parallel or tricycle steering. 


Motor driven height adjustment. 
For color or monochrome cam- 
eras. Smooth, steady mobility. 


TRIPOD 

AND DOLLY 
Completely portable. 
For studio or field use. 


HOUSTON FEARLESS CORP. 11813 W. Olympic Blvd., Los Angeles 64, Calif. 


LEADING MANUFACTURER OF MOTION PICTURE FILM PROCESSING 
EQUIPMENT, CAMERA HEADS, DOLLIES, TRIPODS, TV PEDESTALS 
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TELONIC 


I F TEST SET 


SSX-2/PAM-2 


A COMPLETE SIGNAL 

SOURCE FOR TESTING 

IF AMPLIFIERS AND 
SIMILAR DEVICES 


\ leading manufacturer of radar 
and communication equipment 
originated the specifications for this 
instrument. By combining a num- 
ber of functions including an RF 
swept signal, CW signal source, 
variable marker, video pulse, CW 
pulse, audio modulated CW and 
high level audio voltage, the pro- 
cedure for testing IF amplifiers and 
similar equipment has been simpli- 
fied. The engineering and check-out 
time formerly required has also 
been considerably reduced. 

The exceptional electrical char- 
acteristics of this instrument has 
resulted in more accurate measure- 
ments and improved alignment and 
space required for a test set-up has 
been reduced to a fraction of the 
space formerly required. 

Enthusiastic response to the 
SSX-2/PAM-2 has made it stand- 
ard equipment in many plants for 
both engineering and production 
applications. 


SPECIFICATIONS: 


Sweep Generator: 25 to 75 mc. 
Sweeping: 0 - 40%. Level within 5% 
CW Generator: Tuning: 25 to 75 mc. 
Accuracy: +.25%. 
Attenuation: (sweep and CW) Steps to 131 db 
Vernier: 0 - 10 db. Output: 1 uv to 1.0 v 
Variable Marker: Accuracy +.25%. 
Calibrations: Every 250 kc to 40 mc. 
Every 500 kc to 75 mc. 

Pulse: .05 to 10 microseconds width. 

50 to 5000 cps rep. rate. 

.02 microseconds rise and fall. 
Audio: 50 - 5000 cps. 

100 volts P. to P. output. 


Request Bulletin T-206 


Lye 
INDUSTRIES, INC. 
BEECH GROVE, INDIANA 


Highlights of the 


New RCA TV Tape 
Recorder 


An advanced production model 
television tape recorder for color or 
black-and-white broadcasting was 
unveiled by RCA. 

The design permits the broad- 
caster to start black-and-white 
tape programming with the basic 
RCA recorder and include color at 
any time by the addition of a single 
“stand-up” cabinet of equipment. 
No modification of the original ma- 
chine is necessary. 

A unique system permits precise 
adjustment of the recording and 
play back heads, whether the ma- 
chine is “on the air” or standing 
idle. The result is two-fold—the 
production of uniform or compati- 
ble tapes and marked improvement 
in playback of tapes from other 
recorders. 

“The production model was de- 
signed specifically to meet the ex- 
acting requirements of the broad- 
caster and industry standards 
being formulated in cooperation 
with the Society of Motion Picture 
and Television Engineers,” said 
RCA’s C. H. Colledge. “The su- 
perior tapes this recorder is capa- 
ble of producing can be used inter- 
changeably with any standard re- 
corder for syndication purposes 
and syndicated tapes can be re- 
played on the RCA machine with 
maximum fidelity.” 


NEW TV TAPE 
RECORDER 


Technician checks 
the recording and 
playback mechanism 
on RCA’s new TV 
tape recorder for 
b&w and color TV. 
96 minutes of ma- 
terial can be record- 
ed and played back. 


ELECTRONIC INDUSTRIES - 


NAB pres. Harold E. Fellows (r) gets a 
pitch from Collins’ Radio Forrest Wallace 
on Collins’ new control console for broad- 
casting tape recordings automatically 


Paint Towers BEW 


Radio and TV towers would be 
easier to spot from airplanes if 
they were painted black and white 
and were equipped with flashing 
white lights. 

Federal regulations now require 
red beacons and specify that towers 
be painted alternating bands of 
orange and white. 

The changeover was_ recom- 
mended by Orrin W. Towner, direc- 
tor of engineering for WHAS, Inc., 
Louisville, Ky. 
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NAB Show 


“Videotape” Recorder 


Ampex’s Ross Snyder reported 
that latest advances in recording 
the picture and sound of a tele- 
vision program on magnetic tape 
now make it possible to record, 
play back, copy or splice videotape 
with near perfect interchangeabil- 
ity on any or all videotape ma- 
chines. 

This means television programs 
can be syndicated on magnetic tape 
with virtually the same technical 
quality as live programs, and then 
can be broadcast at the most con- 
venient local time. 


FOR "SPOTS" 


New “Spot-Selector” by Gates Radio, intro- 
duced at NAB, is a special tape recorder 
that accommodates 101 spot recordings on 
separate tracks. Indexing system allows the 
station engineer to pick the one desired. 


Private Relay Systems 


TV stations in neighboring com- 
munities can now pool their talents 
and resources economically through 
use of privately-owned and oper- 
ated remote control, self-monitor- 
ing microwave relays. 

Relaxation of FCC regulations 
now permits privately-owned and 
operated facilities in areas where 
common carrier facilities were 
available. 

Successful operation of the 94- 
mile system linking Charlotte, 
N. C., and Florence, S. C., was de- 
scribed at NAB by TV engineers. 

M. J. Minor, transmitter and field 
engineering manager for the Jef- 
ferson Standard Broadcasting Co., 
Charlotte, told delegates that the 
Charlotte - Florence hookup has 
worked with 99.99 per cent effi- 
ciency since it went into operation 
last Feb. 15. 
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rHe NEW LOOK” 


IN GENERATOR DESIGN 


on large Onan gasoline and diesel plants 


TYPICAL ‘| ) ONAN’S NEW 
ROTATING ; MAGNECITER 
EXCITER OX GENERATOR 
GENERATOR | 


ANI 


Eliminates all moving parts 
in exciter and voltage regulator 


Steps up performance in primary 
and emergency standby installations 


FASTER VOLTAGE RECOVERY— Rated voltage is restored within 
one second after load is applied or removed, compared 
with 5 seconds for a rotating exciter generator. 

LESS VOLTAGE FLUCTUATION—Voltage fluctuation with load 
changes is less than half that of standard-type generators. 

GREATER RELIABILITY— New design eliminates hundreds of elec- 
trical connections, the commutator and its brush rig, and 
many other “break down” points. 

FEWER ADJUSTMENTS—No extra sensitive adjustments neces- 
sary. Regulator has no delicate multiple contact points. 

EASIER SERVICING—All exciter and regulator components are 
easily accessible. No dismantling necessary. 

New Magneciter generators are now standard equip- 
ment on all Onan Electric Plants of 100, 125, 150, 175 and 
200KW, as well as on many smaller sizes. A choice of 
Diesel or gasoline engine power is available on most 
Magneciter-equipped models. Complete specifications on 
any or all Onan units will be sent on request. 


\ Onan builds a complete line. Air-cooled gasoline models 

Find Us Fast from 500 to 10,000 watts; air-cooled Diesels in 3 and 

| in The 5KW; water-cooled gasoline models from 10 to 150 

| Yellow Pages | KW; water-cooled Diesels, 10 to 20O0KW. Also separate 
< generators, D.C. plants, and accessories. 


Call the Onan distributor listed in your 
telephone book or write directly to us. 


D. W.ONAN & SONS INC. Gian 


3691 University Ave. S. E., Minneapolis 14, Minnesota 


ELECTRIC PLANTS 
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Average-reading wattmeters, 
bi-directional power monitors 


Sierra 185A-15FN Wattmeter 


Terminate rf coax systems 
Measure rf powers 


Measure incident, 
reflected powers 


Mctch antennas, 
loads 


Sierra 164 Power Monitor 


New convenience, simplicity, for terminating rj coaxial sys- 
tems and measuring average rf powers is available with Sierra 
185A series Average-Reading Termination Wattmeters. Fre- 
quency range 20 MC to 1,000 MC, accuracy of + 5%, and 
VSWR 1.2 maximum. Three instruments cover, respectively, 
following power ranges and maximum dissipations: 0 to 
5/15 watts, 15 watts; 0 to 30/10U watts, 100 watts; 0 to 
150/500 watts, 500 watts. Conservatively rated, negligible 
rf leakage, ideal loads for CW, AM and FM transmitter and 
oscillator tests. 

New convenience, simplicity for intermittent or continuous 
measurement of incident or reflected power is available with 
Sierra 164 series Power Monitors. Direct reading, accurate 
within +59, high directivity, low VSWR. Four plug-ins 
offer 1, 5, 10 and 50 watts full scale, 25 MC to 1,000 MC. 
Two additional plug-ins offer 10, 50, 100 and 500 watts full 
scale. A further plug-in covers 10 MC to 75 MC, 50, 100, 
500, 1,000 watts full scale. No auxiliary power needed ; power 
flow direction reversed by control knob at top of plug-in. 


Write for complete details 


Sierra Electronic Corporation 
= A Subsidiary of Philco Corporation 


err 


<3, 
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4696B Bohannon Drive 
Menlo Park, California, U.S.A. 


Sales Representatives in Major Cities 


Filter Calculations (Continued) 
(Continued from page 03) 


This example shows how the transformed equations 
are used. The problem: design a band pass filter, 
Fig. 1, with 3 inductors and 2 capacitors with the 
following restrictions: 


fi = 300 eps 


fe 250 eps 


150 < fi < 170 eps 
R = 60002 
All capacitors < 2.0 « 107-* farads 


These restrictions are a little more severe than 
usually found with this type filter. Normally f, is 
fixed and f, and f, are of not too much concern. 

To start our calculations, we first sketch a right 
triangle, Fig. 2, and assign our known values of 
f, and f. to the hypotenuse and base, respectively. 
We then, with the aid of tabulated trigonometric 
functions, determined the value of @ as follows: 


6 = cos! (250 / 300) 
cos! 0.833 33°26’ 


Knowing 6, the lower cut off frequency, f,, is 
easily calculated by means of Eq. (16a), or 
f, = 300 x 0.5529 — 165.87 eps 
which is within the bounds given in the above re- 
strictions for the frequency. 
We now again turn to table look-up for the follow- 
ing circular functions: 
sin #@ sin 33°26’ = 0.5529 
cos 88°26’ = 0.8883 
- sin 66°52’ = 0.9196 
tan 66°52’ = 2.3407 
cot 66°52’ = 0.4272 
With the aid of these functions, we then evaluate M 
and T accordingly, 


sin 26 


M = sin 20 cosé — sin 6 
= 0.9196 / (0.8333 
T l (6.283 x 300 


0.5529 3.279 
5.353 X 107! 
What remains is only to substitute known values into 
the transformed Eqs. (9a) through (13a), resulting 
in the following values for the circuit parameters: 
L, =2 x 5.353 x 10-* x 600 x 3.279 — 2.106 henries 
C, = 5.358 x 10-*(600X3.279)-1 — 0.2771 x10-* 
farads 
le Ly cot? 20 
1.0530) (0.4272)2: 
C’; tan? 20 
0.2771; 10-*) (2.339)? = 
L; = 41, X (0.9196 
1.0530) (0.1681) 


0.1825 henry 


1.5160 & 107° farads 
(2.339)?] 
= 0.1770 henry 


The values calculated by means of our transformed 
equations thus form our desired filter, Fig. 1 

The above filter was used as a basis for discussion. 
It usually does not have rigid restrictions on the up- 
per and lower cut off frequencies, f, and f,. Thus, 
the right triangle approach fits very well. If all three 
frequencies, f;, fo and f;, were fixed, then trigo- 
nometric relations for a general triangle would be 
required and the calculations would be more complex. 


References 


1. Shea, Yransmission Networks and Wave Filters, D. Van 
Nostrand Company, Inc. 
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WIEWY D¢-te-30 MC 


| DW NL 133 3/\W) Oscilloscope 
with Calbrated Sweep Delay \ 


TYPE 555 


SWEEP DELAY 
Simultaneous display of pulse chain (upper 
beam) and third pulse on expanded delayed 
sweep (lower beam). Portion of original display 
thot appears on faster delayed sweep is ident: 


fied by trace brightening 


«a electron beams, each with its own X 

and Y deflection plates, help make possible 

a highly versatile dual-beam oscilloscope. 
Either of the two time-base generators in the Type 555 can deflect 
either beam for dual and single displays, and either can deflect both 
beams for a dual display on the same time base. 

With one time-base generator functioning as a delay generator, the 
start of any sweep generated by the other can be held off for a selected 
time interval with a high degree of accuracy. Both the original display 
and the delayed display can be observed at the same time. The "trig- 
gered” feature can be used to obtain a jitter-free display of signals 
with inherent sitter. 

Signal-handling versatility is provided by nine available types of 
plug-in preamplifiers, any combination of which can be used in the 
two fast-rise vertical channels. In addition to the many application 
areas opened with Tektronix plug-in preamplifiers, a three-channel 
or four-channel display is available through use of the time-sharing 
characteristics of Type C-A Dual-Trace Units in one or both channels. 


Please call your Tektronix Field Engineer or Representative for 
complete specifications. 


Characteristics PRICE, Type 555 without plug-in preamplifiers... $2700 
Includes Indicator Unit, Power Supply Unit, Scope-Mobile, 
INDEPENDENT ELECTRON BEAMS 4—10 x atten. probes. 
Separate vertical and horizontal deflection of both beams, Price f.0.b. factory 
FAST-RISE MAIN VERTICAL AMPLIFIERS 
Passbands—dc-to-30 mc with Type K Units. © 
Risetimes—12 musec with Type K Units T kt ] 
All Tektronix Plug-In aman can be used in both vertical channels e ronix, nc. 
for signal-handling versatility P.O. Box 831 * Portland 7, Oregon 
WIDE-RANGE TIME-BASE GENERATORS Phone CYpress 2-2611 * TWX-PD 311 * Cable: TEKTRONIX 
Either time-base generator can be used to deflect either or both beams. TEKTRONIX FIELD OFFICES: Albertson, L.|., N.Y. * Albuquerque * Atlanta, Ga. * Bronxville, 
Sweep ranges—O.1 ysec/cm to 12 sec/cm. 5 x magnifiers increase N.Y. * Buffalo * Cleveland * Dallas * Dayton * Elmwood Park, Ill. * Endwell, N.Y. * Houston 


calibrated sweep rates to 0.02 usec/cm Lathrup Village, Mich. * East Los Angeles * West Los Angeles * Minneapolis * Mission, Kansas 
. Newtonville, Mass. * Orlando, Fla. * Palo Alto, Calif. + Philadelphia * Phoenix * San Diego 


SWEEP CELAY—Two modes of operation. St. Petersburg, Fla. * Syracuse * Towson, Md. * Union, N.J. * Washington, D.C. * Willowdale, Ont 
Triggered—Delayed sweep started by signal under observation. TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics, Portland, Oregon., 
Conventional—Delayed sweep started by delayed trigger Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt Lake City, Utah 
Delay range—O 5 usec to 50 sec in 24 calibrated steps, with continuous Tektronix is represented in 20 overseas countries by qualified engineering organizations 

calibrated adjustment between steps 

HIGH WRITING RATE Tektronix manufactures seventeen other laboratory oscilloscopes, 
10-KV Accelerating potential provides bright traces at low repetition ten of which are also available as rack-mounting instruments. 

rates and in one-shot application. 


REGULATED POWER SUPPLY 
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ADVANCE MV SERIES 


offered in 3 terminal 
arrangements...6 mount- 
ing arrangements, and 7 
resistance values (30 to 
10,000 ohms). 

— AVAILABLE AT 
ADVANCE DISTRIBUTORS 


tal .- - 
al SIZe. 


> a. POS 


ee mo 4 


—these construction 
features assure 
exceptional reliability: 


Positive sealing. Advance’s use of induction 
heating cuts rejects from faulty soldering to a 
negligible figure. Soldering is accomplished at 
high speed, hence damage to the relay due to 
heat transfer is eliminated. 

RADIFLO testing for leakage is used to detect 
leaks as small as 10-§ cc /sec. All relays that pass 
this test will function after long shelf life. 
RIQAP* program approval. Under RIQAP, the 
Signal Corps constantly checks Advance’s qual- 
ity control and inspection, to insure military 
standards of reliability for all Advance custom- 
ers, both military and industrial. 


*Reduced Inspection Quality Assurance Plan of the 
U.S. Army Signal Corps. 


SPECIFICATIONS 
Coil resistance: 


Shock: 
Vibration: 


Available in 7 values, from 30 

to 10,000 ohms. 

50 G’s for 11 milliseconds. 

10 to 34 cycles per second at 

maximum excursions of .4”. 

34 to 2000 cps 20 G’s acceler- 

ation. 

Operating power: Pull in power 250 milliwatts 

at 25°C. 

2 amps resistive at 32 VDC or 

115 VAC. 

Life: 100,000 operations minimum 
at rated current. 

Weight: 0.45 ounce. 

Size: If” high x 5'44” wide x 23/44” 

deep. 


Contact rating: 


Our Applications Engineering Dept. 
will be pleased to work with you on your 
special application problems. 


ADVANCE RELAYS 


A PRODUCT OF ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 


2435 N. NAOMI ST., BURBANK, CALIFORNIA 
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Products 


FREQUENCY STANDARD 


Model TQ 60C, frequency stand- 
ards, perform well in uncontrolled en- 
vironments such as found in the op- 
eration of military ground support 
equipment and industrial applications. 


Specs: Frequency range, 50-100 
cycles per second; accuracy, +0.1%; 
operating life, 1000 hrs. minimum; 
output signal, square wave 6.5 + 1 
to 8 + 1 peak volts. 100K load; tem- 
perature-operating, +15° C to +40° 
C; temperature-storage, —55° C to 
+100° C; operating altitude, at least 
15,000 ft.; power input, 28 + 2 vdce., 
1.5 w max. The Gyrex Corp., 3003 
Pennsylvania Ave., Santa Monica, 
Calif. 
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UHF FERRITE ISOLATOR 

Model IUHI1, is designed to oper- 
ate in the 500-700 mc region of the 
UHF band. Transitions from this re- 
duced height guide to full height 
guide or to coaxial line can be sup- 
plied. These transitions will provide 
a match over the entire band. Mini- 
mum transmit/receive isolation is 9 
db; maximum insertion loss is 1 db. 


Average power handling capacity is 
10 killowatts without cooling; peak 
power is 10 megawatts. Raytheon 
Manufacturing Company, Special 
Microwave Device Group, River Bldg. 
#2, Waltham 54, Massachusetts. 

Circle 267 on Inquiry Card, page 105 


ELECTRONIC INDUSTRIES «+ April 1959 


Now from 


Clevite offers new types with improved reliability TECHNICAL DATA 
and power handling capacity. Typical Electrical Characteristics at 25°C 


2NI147 Series has solder lugs ]2NI147 [2NI147A ]2N1147B | 2N1147¢ 
EIA REGISTERED TYPES WITH: 2N1146 Series has standard pins| 2N1146 | 2N1146A | 2N1146B | 2N1146C 


Improved seal for long life. Collector to Emitter Voltage 
‘ Shorted Base (IC = 1 amp) 30V 40V 60V 75V 
Saturation voltage less than 1 Volt (Min) | (Min) (Min) (Min) 


at increased maximum rated current of 15 amperes. Saturation Voltage 1.0V 1.0V 1.0V 1.0V 
Average thermal resistance 0.7°C per watt. (1C = 15 amps) 
Current gain controls: 60-150 at 5 amperes. et corms) [60-150 | 60-150 | 60-150 | 60-150 | 
100% test for resistance to transient burn out. DC Current Gain pss | | 
Either standard pins or solder lugs. ace = 


Absolute Maximum Ratings a Se: 


Collector Current 

Collector to Base Voltage 

Collector to Emitter Voltage 

Power Dissipation at 70°C 
Case Temperature 

Junction Temperature 


Cleveland Graphite Bronze ¢ Brush instruments t 
CLEVITE Clevite Electronic Components « Clevite Harris Products 
. Clevite Ltd *« Clevite Ordnance « Clevite Research Center 
Intermetall G.m.b.H. * Texas Division 
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750 MILS 10 55¢-100 T0 600 PIV | 


Products| 


H SERIES THYRATRON TUBE 
® Hermetically Sealed (Double Seal) Thyratron, type VTP 7386, is 
igs Heavy Duty Junction * Axial Leads adaptable to circuits employing C6, 
* Low Forward Drop ® High Efficiency C6JA, 5685 or 5C21 tubes. Peak 
* Low Reverse Current * Low Cost anode current rating is 100 a, com- 
pared to 77 a for the older units. It 


Illustrated approx. actual size 


“triggers” when the control grid falls 
between —3.0 and —7.5 vde, assum- 
F SERIES ing maximum forward plate voltage 


' of 1000 v. It will also pass current 
® Positive Environmental Seal | with less than +75 v on the plate if 
© Extra Heavy Duty Junction | the grid is at least +3 v. Continuous 
© Low Cost © Axial Leads (No Heat Sink) | anode current rating is 6.4 a (de me- 


© Low Forwa s ter reading), or 12.8 a for 50% duty 
rd Drop * Low Reverse Current cycle not exceeding 15 sec. “on” inter- 


vals. Max. recommended frequency is 
440 cps. Ambient temp. range is 
—55°C to +75°C. Vacuum Tube 
Products Co. Inc., 2020 Short St., 


* »e@S ] i 88 
"Narz imar Oceanside, Calif. 
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FQ H SERIES SILICON RECTIFIERS | os a0 


overtravel and 1% h.p. rating. The 
F SERIES—ELECTRICAL RATINGS—Capacitive Loads case features environment-resistant 
interlocking design and standard 
Current Retings—A 4 rY s 4 
Mox. go—Ampores sions. : 
Mox. |"Wax Dt leed on wae Max Resonant Peal] Serge GME MOT mounting dimensions. Offers long life 
Volts __| 55 ¢]100 c]1s0°C] $5 C [100 Cl1so'C| 55°C | 100°C ]150°C | ssc cycle and repeatability. Button is 
70 | 75] 5 | 25 |1.875|1.25|.625] 7.5 | 5. 2.5 | 75 wear-resistant nylon. It accepts both 
140 | 75 | .5 | .25 |1.875| 1.25] .625] 7.5] 5. 23 195 
210 | 75 | 5 | .25 |1.875} 1.25 625| 7.5 | 5 2.5 | 75 


H SERIES—ELECTRICAL RATINGS—Capacitive Loads 


Current Ratings—Amperes 
Mox. D. C. load Mox. RMS Mox. Recurrent Peak | Surge- 4MS Max. 
55 C |100°C 55°c | 100 Cc] 150°C 
1.875] 1.25 
1.875) 1.25]. 
1.8751 1.25}. 
1.875) 1.25}. 
1.875] 1.25 
1.875} 1.25 7.5 


Write for design notes No. 30 and 31 snap-in actuators and actuators se- 


VISIT US AT THE IRE SHOW—BOOTH #3053 cured by mounting screws. U. L. 
rated: 15 amp, 125/250 vac; % h.p., 
SARKES TARZIAN, INC. : Rectifier Division 125 vac; 1% h.p., 250 vac. Cherry 
DEPT. EE- | Electrical Products Corporation, 1650 
EE-2, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA | Deerfield Rd., Highland Park, Ill. 
InCanada: 700 Weston Rd., Toronto 9, Tel. Roger 2-7535 * Export; Ad Auriema, Inc., New York City | Circle 269 on Inquiry Card, page 105 
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NIKE HERCULES 


With deadly accuracy the U.S. Army’s new Nike Hercules ground-to-air 
guided missile streaks out to meet an approaching enemy air force. Its 
nuclear warhead can wipe out an entire formation. 

Western Electric selected Teflon* insulated wire for use in building the 
alert guidance and control systems of this faster, higher climbing Nike. 
As leading specialists in high temperature insulated wires and cables, the 
men and women at Hitemp are proud of this choice, and the role Teflon 
wiring plays in giving America a strong new perimeter of defense. 


HITEMP WIRES, INC. 


1200 SHAMES DRIVE, WESTBURY, NEW YORK 


Du Pont's trade name forTetrafluoroethylene 
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Products 


High efficiency : ye 4-LAYER DIODE 
heat dissipation ¢ Type AD, 4-layer diode, is a self- 


actuated silicon switch similar in 
function to a relay or gas tube. It is 
turned on by a voltage pulse, turned 


a off by dropping the current or revers- 
AT™ TRANSISTOR BASE ee ’ pping thes ers 
and SUPPLY BASE 


NEVER MORE 
THAN 2°C 


142 MODELS OF 


ing the voltage. To match circuit re- 
quirements, it is available with 
switching voltages of 30, 40, 50 and 
200 v and holding currents of 5 to 45 
ma. It can handle 300 ma Sidaiias de 
or a 20 a pulse current. A string of 


* four in series will switch 800 v, re- 
| sulting in peak power of 16 kw, al- 
| lowing use in magnetron pulsing, 

: | radar beacons and other modulator 

; applications. Shockley Transistor 

: . 5 stri *k, Palo 


Corp., Stanford Industrial Park, 
Alto, Calif. 


The high heat dissipation achieved by Circle 270 on Inquiry Card, page 105 

Avionics’ Veridyne Power Supplies results ; 

say a ee design _* . 

e finned aluminum extrusion case. This makes P 

for a highly stable and reliable unit. ae TERMINAL BLOCKS 

All parts are accessible for quick easy : series srmin:g “ks elimi- 

servicing. Units feature positive short circuit Serie s 409 te Y minal bloc ks elimi 

protection, low ripple content, fixed nate splicing, increase insulation, stop 

and variable output. electrical leakage and shorts, and 

generally simplify wiring work par- 
4 ticularly in tight spots. Molded of 

142 MODELS aus high tensile strength bakelite for 

ee eS ae en ane |} commercial uses, and available in 

* Output: 6, 12, 24, 75, 150, 350, 300 volts DC | other materials made in full compli- 

DC-AC PLUG-IN INVERTERS : i | ance wi slectrice mana - .-M- 

> input, 6 12, 24 volts DC ance W ¢ lectr ical specs or MIL-M 

* Output: 115 voits, 60 and 400 cps : 

DC-DC PLUG-IN CONVERTERS 

¢ input: 6, 12, 24 volts DC 

¢ Output: 12, 24, 75, 150, 250, 300 volts DC 

LABORATORY POWER SUPPLIES 

* Input: 105 to 125 volts, 60 and 400 cps 

* Output: 0 to 32 voits; 1, 5, 10, 15 amps 

ALL GUARANTEED to meet specifications 


Produced in one of Long Island’s 
most modern electronics plants. 


Industrial Products Division 14. Made with 1 to 21 terminals, de- 


pending on size. Two mounting holes. 

CONSOLIDATED AVIONICS CORPORATION Also available with turret lugs. 
h KULKA Electric Corporation, 633- 

800 Shames Drive * Westbury, New York. 643 So. Fulton Avenue, Mt. Vernon, 


Subsidiary of Consolidated Diesel Electric Corporation N.Y. 
Circle 271 on Inquiry Card, page 105 
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UTC has led the high Q coil and filter fields for over 25 years. Fresh examples of this 

leadership are represented in the UTC Minifilters and Miniductors described below. Though 
Lita ee 
Snneclaheh i AE AES STR 


UTC MINIFILTERS 


Hermetically sealed to MIL-T-27A and MIL-F-18327 Specs. 


UTC stock interstage filters have been an industry standard for over a decade. The new UTC 
miniature filters provide almost the same characteristics in an extremely miniaturized package 
Attenuation of these minifilters is only slightly less than their larger counterparts, as is operating 
level. Special minifilters can be supplied for any frequency above the minimum shown for each 
group. Straight pin terminals are provided for printed or standard circuits. 

BPM units (band pass) have 2:1 gain. Attenuation is approximately 2 db + 3% from center 
frequency, and 35 db per octave as shown. Input 10,000 ohms, output to grid, tapped for 10,000 
ohms output to provide flexibility in transistor circuits. 

HPM units (high pass) have a loss of less than 6 db at cutoff frequency, and an attenuation 
of 30 db at .67 cutoff frequency. Input and output 10,000 ohms. 

LPM units (low pass) have a loss of less than 6 db at cutoff frequency, and an attenuation 
of 30 db at 1.5 cutoff frequency. Input and output 10,000 ohms. 

HPM a | vm case (mit AG) 


We! eight 


STANDARD FILTERS STOCK FREQUENCIES 


BPM—400 LPM—200 
BPM—1000 LPM—500 
BPM—2000 LPM—1000 
, BPM—10000 LPM—2000 
HPM—500 LPM—3000 
HPM—1000 LPM—5000 


RESPONSE - OB 


¥ YPICAL RESPONSE CURVES OF MINIATURE FILTERS 


UTC MINIDUCTORS 


Hermetically sealed to MIL-T-27A Specs., MIL type TFSRX20YY 


UTC Miniductors are ideal for transistor and printed circuit ——, na ‘, h Q in miniature form. The ML-1 
to 4 units are for medium low frequencies, adjusted to + 3% at 1 1 KC. L-5 thru 10 series are for lower 
frequencies, adjusted to + 3% at 1 V. 400 cycles. The MM and MH units are for pth and high frequencies, adjusted 
to a tolerance of + 2%. Temperature stability is excellent on all Miniductors, + 1% from —55° C. to + 100° C. 
The ML group are in a Hipermalloy shield case ... The MM and MH coils are symmetrical toroids . . . for high coupling 
attenuation and low hum pickup. The DCMA MAX. shown is for approximately 5% drop in inductance. 


Inductance DC MA 
Type No. (0 DC) Max. 
ML-1 


ML CASE 
# ; '%a x '%2 x Yeo high 


20 
KILOCYCLES 


MM, MH CASE 
he Dia. x ‘4 high 


And Special Units to 

Your Specifications 
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. 
Circle 141 on Inquiry Card, page 105 


ALPHLEX® 
ZIPPER 
TUBING 


NEW CONSTRUCTIONS OF 
ALPHLEX® ZIPPER TUBING 
PROVIDE GREATER 
VERSATILITY 


stock sizes: 2" to 4” 1.D. 
IMMEDIATE DELIVERY 
WRITE FOR FREE CATALOG EI-4 


ALPHLEX 


TUBING 


Alphlex Zipper Tubing is the modern 
way to harness, cable and protect wire. 
Just zip to close—and just zip to re-open! 
If you wish, permanent seal. Saves you 
time, labor, money. Strong, flexible, 
durable. Versatility unlimited. 

ZIP-31: polyvinyl! sheet made from 
MIL-1-631C materials. All-purpose type, 
for general applications to 105°C. 
ZIP-44: polyvinyl sheet made from 
MIL-I-7444A materials. Extremely flexible; 
for aircraft and low-temperature uses to 
—67°C. 

ZIP-50: “sandwich” of aluminum foil 
laminated between 2 sheets of polyvinyl. 
Por 100% RF shielding applications to 
105°C. 

ZIP-90: polyviny! bonded to woven 
fiberglass sheet per MIL-I-3190A. For 
rough usage, abrasion resistance, and 
high-temperature uses to 130°C. 


Division Alpha Wire Corporation 
200 Varick Street 
New York 14,N.Y. 
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Bright New Concept in Panel Lights! 


“0: 3 Times Greater Light Efficiency 

. . because a new, tiny Alden 
bulb (only 1%; the size of miniature 
bayonet bulbs) is sealed high up in 
its own translucent lens and mounted 
«73% sure in front of the panel to provide maxi- 

aia mum indication. that is . . . 

<e: Visible From Any Angle — Any Distance 
yg glows like a red hot poker in a 180° 

arc. 


-e- Non-Refracting — Unobtrusive When Unlit 
Even brightest outside lights will not cause 
false indication 


se: - Instantly Repiaced From Front Of Panel 
Merely drill a .348" hole and snap-in 
for mounting. Holds fast under shock 
or vibration. Bulb lens assembly re- 
places from front of panel. 


- ‘e: - Bg Bulky Focusing or Refracting 


@ Since most conventional indicator 
light bulbs are located behind the 
se Be: panel they have to make use of 
bulky magnifying lenses or refract- 
428% sauce ing devices. 


frr~ 
EFFICIENCY) | i 


So Variety Of Colors And Voltages | See 
6V, 12V, 24V, 110-220V Neon 7S i. 
42 Som: 


Write for full information - today 


ALDEN PRODUCTS COMPANY 
4123 Main Street e Brockton, Mass. 
Circle 91 on Inquiry Card, page 105 
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Blade, slot, 

cavity, and folded- 

dipole air-borne antennas 

for commercial and military needs. 
Frequency ranges from 225 to 1050 mc. 


Write for complete technical data... 


MAME ED 


TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, NEW YORK 
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Photo-Cells 


(Continued from page 71) 
ing photoconductive cells in a 
dozen different fields are cur- 
rently in use and many new ones 
are constantly being developed. 

A photoconductor is basically a 
light sensitive semiconductor, the 
resistance of which varies with 
the light intensity —the greater 
the light, the less the resistance. 
Resistance is the most common 
parameter in electronic circuits. 
Thus if a resistance, which may 
be a critical element in a circuit, 
is replaced by a photoconductor, 
the circuit is translated into a 
critical function of light. This of 
course makes it possible to control 
any electronic device by light and, 
because of the nature of light, 
makes for a very large number of 
useful applications. 

Cells are now available to work 
in the spectrum from X-rays to 
infrared, from a-few hundred 
ohms to hundreds of megohms, 
from a few milliwatts to a frac- 
tion of a watt. They have sensi- 


Automatic mirror in new cars depends 
on photoconductive cell for operation 


tive areas from less than 1/1000 
square inch to nearly a square 
inch. They are used with micro- 
volts and hundreds of volts and 
with ranges of light level from 
approximately 1/1000 of a foot 
candle to 1000 foot candles—a 
range of a million. 

This wide range of parameters 
makes it possible to employ these 
cells with conventional vacuum 
tube circuits, thyratrons, magnetic 
amplifiers, various relays, and 
transistors. The use with transis- 
tors is particularly intriguing in 
these days of miniaturization for 
aircraft, missiles, computers and 
other applications. The circuitry 
associated with these small de- 
vices can be very simple and 
inexpensive. 


April 1959 


the right angle for 
printed circuit connections 
from 


onnectou 


New applications in printed circuitry are now possible with 
Continental Connector’s new line of right angle pin and socket con- 
nectors. Computers, data processing units and ground support equip- 
ment for guided missiles, communications and commercial use have 
proven the high reliability of these precision miniature connectors. 


Various contact arrangements and molding compounds increase the 
flexibility of use. Guide pins in the plug and guide bushings in the 
socket provide ease of insertion and prevent bending of contacts. 
Stainless steel mounting screws on the plug insure positive mounting 
and eliminate stress on dip soldered connections between pins and 
printed circuit board. 


Other design variations include positive-locking polarizing screw- 
locks* and dual terminations for solderless taper tab wiring. 


*PAT. NO. 2,746,022 


For complete technical details on Continental Connector’s line of right 
angle connectors, write today to Electronic Sales Division, 
DeJUR-AMSCO Corporation, 45-01 Northern Boulevard, 

Long Island City 1, N. Y. (Exclusive Sales Agent) 


You re 
always 


sure 
p 1] | . 


Electronic Components 


MANUFACTURED BY CONTINENTAL COND >) -ORPORAT 
AMERICA’S FASTEST GROWING LIN S 
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DELCO POWER TRANSISTORS 


MILITARY 
COMMERCIAL 


TYPICAL CHARACTERISTICS AT 25°C 


| 


EIA 2N297A° |2N297A | 2N665° | 2N553 
60 | 80 Delco Radio announces new PNP 


Collector Diode Voltage (Max.) ‘ , ; 
germanium transistors in 2N553 


series —the 2N297A and 2N665; 
designed to meet military specifica- 
tions. These transistors are ideal as 
voltage and current regulators be- 
cause of their extremely low leakage 
current characteristics. All are 
leo (30 volts, 71°C) (Max.) 6 | 2 highly efficient in switching circuits 
and in servo amplifier applications, 
Fae (Min.) | 5| 20 and all are in volume production! 

Write today for complete engineer- 
ing data. 


HFE (I, =0.5A) (Range) | 40-100 40-80 


HFE (I, =2A) (Min.) 20 | 20 


leq (2 volts, 25°C) (Max.) 200, 50 


T (Max.) 95 


Therm Res. (Max.) 2 


*Mil. T 19500/36 (Sig. C.) 
**mil. T 19500/58 (Sig. C.) 


NOTE: Military Types pass comprehensive electrical 
tests with a combined acceptance level of 1%. 


DELCO RADIO 


Division of General Motors + Kokomo, Indiana 


BRANCH OFFICES 
Newark, New Jersey Santa Monica, California 
1180 Raymond Boulevard 726 Santa Monica Boulevard 
Tel: Mitchell 2-6165 Tel: Exbrook 3-1465 
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PROFESSIONAL 
OPPORTUNITIES 


Reporting late developments affecting the employment picture in the Electronic Industries 


Design Engineers °* 
Physicists ¢ 


Development Engineers * 


Mathematicians ¢ Electronic Instructors « 


Administrative Engineers °¢ 
Field Engineers «+ 


Engineering Writers 
Production Engineers 


Electricity-Electronics 
Now Single Technology 


“The separate development of 
the electrical and electronic indus- 
tries is giving way to an accele- 
rated blending process as a result 
of scientific progress and the de- 
mands of an expanding economy,” 
says Dr. Elmer W. Engstrom, 
Senior Vice President of R.C.A. 

“Recent developments in elec- 
tronic research,” he said, “have 
opened what appears to be a path 
of almost limitless technical ad- 
vance” in such areas as power 
sources, lighting, home appliances, 
communications, and automation. 
Among some of the developments 
he mentioned were thermionic and 
thermoelectric generators which 
convert heat directly to electricity, 
the part electronics is playing in 
the research effort to achieve con- 
trolled thermonuclear fusion for 
primary power production, and 
new electroluminescent techniques 
applicable to lighting. 


NSF Fellowship Awards 


The National Science Foundation 
has awarded 1100 graduate fel- 
lowships in the natural sciences 
and allied fields for the academic 
year 1959-1960. Successful Fellows 
were selected from 4506 applicants 
from all parts of the continental 
U.S. and its territories. 1979 per- 
sons were accorded honorable men- 
tion. 160 regular postdoctoral fel- 
lowships were awarded. Life sci- 
ences awards totaled 216; physical 
sciences, 866. The social sciences 
received 18 awards. 

Recipients may attend any ac- 
credited nonprofit American or for- 
eign institution of higher educa- 
tion. The graduate fellowships pro- 
vide $1,800 for the first year, $2,- 
000 for intermediate years, and 
$2,200 for the terminal year of 
graduate study. Postdoctoral fel- 
lowships carry a stipend of $4,500 
per annum. Additional tuition, 
travel, and dependents allowances 
are provided. 
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Age-Experience Win 


W. MacDonald, Hazeltine Corp., presents 
awards to G. Hempfling (R) and E. jungk 
(L) for distinguished services during 1958. 


Group to Help Electronic 
Firms on Gov't Contracts 


The newly organized Electronics 
Small Business Council, headquar- 
ters at 1000 Vermont Ave., N.W., 
Wash., D.C., estimates its potential 
membership at 20,000. These smal- 
ler manufacturers employ nearly 5,- 
000,000 workers. 

The Council will watch procure- 
ment policies of military agencies. 
Emphasis is being placed on service 
to individual members by investi- 
gating complaints and assisting 
members in negotiations with gov- 
ernment agencies. Two officials of 
the Council have been briefing Con- 
gressmen and their staffs on the 
Council’s position on proposed leg- 
islation concerning the equitable 
distribution of government con- 
tracts to small and large concerns 


alike. 


Scholarship Program Cited 


The Engineers Joint Council has 
honored the Westinghouse Educa- 


tional Foundation and Carnegie 
Institute of Technology for con- 
ducting the George Westinghouse 
Scholarship Program. 

In accepting on behalf of the 
Foundation, Dr. J. A. Hutcheson, 
Vice President in Charge of Engi- 
neering at Westinghouse, an- 
nounced that the Foundation is 

(Continued on page 196) 


Engineers Give Views 
On Collective Bargaining 


One out of five scientists and 
engineers in large business firms 
interviewed during a University of 
Michigan study (to be published 
in June 1959) favored some kind 
of collective action to improve their 
salary and social status. Ten per- 
cent of the total favored collective 
bargaining along union lines. About 
eight percent thought professional 
societies should collect and distrib- 
ute salary and related informa- 
tion to their members and manage- 
ment. 

Fifty percent of those inter- 
viewed were strongly opposed to 
any form of collective bargaining 
along union lines. Twenty-nine per- 
cent were mildly opposed. 

Companies covered in the study 
included 4 chemical firms, 2 auto- 
motive and automotive parts com- 
panies, 2 electronics manufacturers, 
and 2 public utilities. All companies 
had substantial research and engi- 
neering departments of reasonably 
long standing. 


Science-Engineering 
Jobs Increase 

Professional scientific and engi- 
neering jobs in industry expanded 
by 28% during the 1954-1957 pe- 
riod. Where these jobs are located 
and how fast they have been grow- 
ing in various industries is out- 
lined in a survey available from the 
U.S. Dept. of Labor, Bureau of 
Labor Statistics, 341 9th Ave., 
Room 1025, New York, N. Y. 

The report shows that nearly 2,- 
000,000 people were working as sci- 
entists, and engineers, in the U.S. 
in 1957. 


FOR MORE INFORMATION . 
on positions described in this 
section fill out the convenient 
inquiry card, page 107. 


San Juan Puerto Rico’s beaches are like those found at other vacation- land islands. Recreation areas like this are among the “fringe” benefits. 


OTTED around Puerto Rico’s lush semi-tropical 
foliage, new operations are proving that corpo- 
rate life in the island is not only beautiful, it is as 
sweet as the abundant sugar cane. For a tax free 
profit of 34 cents on each sales dollar is not uncom- 
mon. In some cases, it’s as high as 60 cents. 

The experience of Carl E. Weller is a classic ex- 
ample of how enterprising Statesiders can make 
money in tax free Puerto Rico. 

Most do-it-yourselfers know Weller’s product, the 
famous soldering gun which is ready for action in 
five seconds. Weller invented the gun way back in 
1940 when Puerto Rico was known as America’s 
“back door.” 

The Second World War put a crimp in his plans to 
produce the gun and it wasn’t until 1946 that Weller 
bought a burned out factory in Easton, Pennsylvania. 
He got in production just in time to hit the twin 
boom of the home workshop and television repair. 

Business was so good Weller couldn’t build-it-him- 
self as fast as customers were doing-it-themselves. 
3y 1949, the Easton plant was bursting at the seams. 
By this time Puerto Rico was beginning to make an 
impression on Stateside manufacturers for it had set 
into motion its “Operation Bootstrap” industrializa- 
tion program. 

At a radio parts show in Chicago, Weller met the 
Puerto Rican sales representative who told him 


186 


about the tax exemption and other incentives, the 
island’s leaders were offering to U. S. manufacturers 
under the Bootstrap program. 

Weller decided to see for himself, was sufficiently 
interested to set up in 1950, the Weller Mfg. Corp. 
of Puerto Rico to produce his soldering gun. 

In the past five years he has built two more Puerto 
Rican factories. One to make a power sander and 
polisher. The second to produce sabre saws. 

The fast growing U. S. affiliated electronics-elec- 
trical products industry by itself ships more than 


A manufacturer and his family enjoying a picnic near Caguas 


. ~s 
ai 


pk 


A modernistic plant 
built by General 
Electric Wiring De- 
vices, Inc. 


According to some personnel directors, 

many engineers give a lot of consideration 

to climate and location when job hunting. 
Here are some facts about a fast growing area 
which has a pleasant climate. 


By E. T. ELLENIS 

Technical Editor 

Economic Development Administration 
666 Fitth Ave. 

New York 19, N. Y. 


Opportunities 


specifically prohibits “run away” plants. Only gen- 
uine expansions or new product operations are eligi- 


a ° 
| n lectro Nn j cS ble for Bootstrap incentives. 
Electronically speaking, who’s who in Puerto Rico 


and what are they making? You have the “blue chip” 
corporation like General Electric which has put in 3 

$37 million worth of production to parent plants all plants in the past three years. There are equally well 
over the States. In all, Puerto Rico since 1948 has known giants like Weston Electrical Instrument, 
attracted more than 500 U. S. manufacturers under Sperry Rand, Proctor Electric, and W. R. Grace. 
Bootstrap. The range is from garment making to Then you have the smallish and medium sized 
heavy industry. companies, based all over the U. S. For example, there 

Main spring of the Bootstrap program is a govern- is the Endevco Corp. in California, Howell Instru- 
ment agency known as the Economic Development ments in Texas, Tenna Manufacturing in Ohio, and 
Administration. EDA is based in San Juan but its Potter Instrument, Long Island. They’re followed by 
promotional work is done in the States. U. S. head- a growing coterie of inventors and engineers who 
quarters are located in New York City (666 Fifth (Continued on page 190) 
Avenue), Chicago, Los Angeles, and Miami. From 
these points, some 25 Industrial Representatives 
(IRs) fan out to talk to manufacturers about pro- 
ducing in Puerto Rico. 

Simply put, here’s what they say: Expand to 
Puerto Rico and you get complete freedom from 
federal taxes since Puerto Ricans, though U. S. citi- 
zens, have no vote in the U. S. Congress. No local 
taxes for ten years. This means you can enjoy a 
complete “tax holiday” for ten years. 

EDA also helps you select, screen, and train your 
labor. A choice of government constructed plants 
are available. These are rented on a lease-option ar- 
rangement. You get plant counselling, marketing 
data and are aided in finding a place to live. 

If you intend to close your present plant, fire your Girls are assembling 
workers, and move lock, stock, and barrel, to the and inepocting fight 


i fs : meter parts at Wes- 
island Commonwealth, no dice. Puerto Rican law ton plant 
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EXPANDING 


THE FRONTIERS OF 


SPACE 


TECHNOLOGY 


; ees] Se 
Ics Ja the halfceatuey: n ze the invention of 


ELECTRONICS: 
snes nega De Poser eens : 


in electronics have been cept eee agin 

in such areas as: computer development; telemetry; r dar 

link; transducers and instrumentation; microwave devic ; antennas 
and electromagnetic propagation and radiation; ferrite. . 
research; solid state electronics, including devices, eleetrochenisy. 
infrared and optics; and data reduction and 


Over one-fifth of the nation’s missile-borre sidetlahsihe equipment 
was produced by Lockheed last year. Its PAM /FM miniaturized 
system provides increased efficiency at one-fourth the weight of 
FM/FM missile-borne systems. 


Advanced development work in high-energy batteries and fuel cells 
has resulted in a method for converting Chemical energy directly into 
electrical power that promises a fuel utilization of almost 100% 

and an energy conversion efficiency of 70% or better. 


Areas of special capability in computer development include the 
design of large scale data handling systems; development of special 
purpose digital computing and analog-digital conversion devices; 
development of high-speed input-output equipment; and advanced 
research in computer technology, pattern recognition, self-organizing 
machines, and information retrieval. | 


Other major developments are: a digital flight data recorder able 

to record each of 24 channels every few seconds; digital telemetry 
conversion equipment to reduce telemetered test data to plotted form 
rapidly and inexpensively; advancements in the theory of sequential 
machines; and a high-speed digital plotter that can handle some four 
thousand points per second with the finished plot promeniye 2 

into the data tape as a continuous curve. 


Lockheed Missiles and Space Division is engaged in all fields of the 
art—from concept to operation. Its programs reach far into the 
future and deal with unknown environments. It is a rewarding future 
which scientists and engineers of outstanding talent and inquiring 
mind are invited to share. Write: Research and Development Staff, 
Dept. D-48, 962 W. El Camino Real, Sunnyvale, California, 


“The organization that contributed most in the past year to the 
advancement of the art of missiles and astronautics.” 
NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 


Lockheed M MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA - ALAMOGORDO, NEW MEXICO 


Puerto Rican 
Opportunities 


(Continued from page 187) 


want to go into business for them- 
selves and have picked Puerto Rico 
as the place to make their new 
products. 

What are they making? A par- 
tial list includes actuators, am- 
meters, capacitors, ceramic com- 
ponents, chokes, connectors, Christ- 
mas light sets, circuit breakers 
and meters, condensers, contact 
assemblies, coils, hair dryers, 
meters, roasters, shavers, toasters, 
instruments, wiring devices, print- 
ed circuits, radio components and 
tuning devices, radios, rectifier di- 
odes, relay seals, resistors, galvan- 
ometers, magnistors, lead-in ca- 
bles, transducers, television an- 
tenna and solenoid valves. 

Following the footsteps of Carl 
Weller, several Stateside entre- 
preneurs and engineers are mak- 
ing the trek to go into business 
for themselves. 

Quite a few smaller electronics 
companies are setting up Puerto 
Rican expansions with one part- 
ner-engineer moving to the island 
Commonwealth to live there all 
year. 

If you are an engineer or have 
a technical skill, you will find 
plenty of job opportunities. You 
don’t have to know Spanish but it 
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would help. Fact of the matter is 
that the supply of Puerto Rican 
engineers and _ technicians just 
isn’t big enough to meet growing 
industrial demand. And the gap is 
growing all the time. 

For example, the University of 
Puerto Rico now graduates around 
40 engineers a year. Yet new fac- 
tories, opening at the rate of 100 
a year, need many more. And this 
doesn’t take in the non-manufac- 
turing sector, growing equally fast. 

In terms of numbers, Puerto 
Rico expects to have 2500 Boot- 
strap plants by 1975 compared 
with today’s 500-plus. That should 


Saber saw assembly line at Weller 
Electric's plant in Puerto Rico 


HIGHLIGHTS OF PUERTO RICAN LIVING 


COST OF LIVING 


Roughly comparable to Stateside for middle to upper middle class 
levels. As in the States, the bigger the city the higher the cost of 
living. Your dollar goes just about as far in San Juan as it would in 
New York, in Ponce as it would in Los Angeles, in Mayaguez as it would 
in Des Moines. You can get a maid for $40 a month. Food is 5 to 10% 
higher but you'll save money on clothes. Business uniform is a $7 pair 
of slacks and sport shirt. You pay no heat bills. Average costs for 
home-use electricity run from $10 to $15 per month; gas $3.00, water 
$2.50, telephone service $4.50. 


DWELLING TYPE AND COSTS 


A three bed room apartment in a very good building costs about $110 
a month in San Juan. Apartments in outlying, but still choice, areas 
such as Rio Piedras and Bayamon are less expensive. 

Renting a house in the San Juan area will cost anywhere from $125 
to $250 a month, for a two or three-bedroom place with maids quarters. 
Most statesiders prefer to rent for the first few years before buying a 
house. Land is pretty expensive, around 80 cents a square foot but con- 
struction costs are much lower, and Levitt of the famous Levittowns is 
planning big developments of $8000 homes so this may not be a problem. 


CLIMATE 
In a word, ideal. The island’s mean temperature is 78 degrees year- 
round. The death rate of 7 per thousand is well below that of the U. S. 
Puerto Rico looks a lot like Southern California or Florida. Sun shines 
360 days a year. 


RECREATION FACILITIES 

There is golf, big league baseball, swimming, skin diving, outdoor 
living and boating. You can belong to a beach club for $50 to $100 a 
year for the whole family. There are also social centers where dances, 
bridge games, and all sorts of events are held weekly. You have TV and 
radio too. 

Music lovers may attend the annual Casals Festival, presentations 
by the local Symphony Orchestra, or the Opera Festivals which features 
stars from the States. Followers of the theater may either take part 
in the “Little Theater” or attend its offerings, and also see a Drama 
Festival which brings in Broadway stars in hit shows. Ballet schools 
are flourishing throughout the island. There are movie houses in key 
cities with latest Hollywood and foreign films. 


SCHOOLS 
Public schools conduct their classes in Spanish, with English taught 
as a second language. There are 19 accredited private schools for English- 
speaking children, ranging from kindergarten through high school. Most 
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be indication enough of the po- 
tential for engineering talents. 
Add to this another factor. 
Puerto Rico’s new industry is 
evolving rapidly from the old time 
light industry — handkerchiefs, 
artificial flowers—to solidly based 
medium and heavy industry which 
leans heavily on technical abilities 
and_ skills. So from artificial 
flowers you have high purity sili- 
con used in transistor making. 
From handerchiefs you have oil 
refining, petrochemical making, 
paper making and steel rolling. 
From novelties the move is to in- 
tricate components used in our 
guided missile program. You can 
inquire about technical job open- 
ings in Puerto Rico by writing to 


The Department of Industrial Ser- 
vices, Economic Development Ad- 
ministration of Puerto Rico, P. O. 
Box 2672 San Juan, Puerto Rico. 

Living and working in Puerto 
Rico can be beautiful. In fact so 
beautiful that very often Stateside 
managers and _ engineers feel 
guilty. You can’t name too many 
other places around where you can 
hop in your car at lunch time drive 
ten minutes to an isolated white 
beach, swim and relax, and go back 
to work in a modern, air condi- 
tioned plant set among palm trees 
and tropical foliage. No after work 
traffic jams, no industrial dirt or 
smog. 

You can join a beach club for 
$60 to $100 a year for the whole 


are sectarian, but will enroll students of other faiths. The San Juan 
area has two non-sectarian elementary schools; Ponce, three, and Maya- 
guez, one. Tuitions in private schools are lower than in the States. The 
University of Puerto Rico has an enrollment of 22,000. 


LANGUAGE 


Spanish is the mother-language of the people and is an advantage for 
the housewife dealing with domestic help. But English is spoken through- 
out educated, commercial and catering circles and is used in business 
correspondence with the United States. In the large cities, practically 
everybody speaks English—bus and taxi drivers, store clerks, barbers, 
businessmen, etc. 


APPLIANCES 


Anything you want and plenty of good repair service too. Cost a little 
more than in the U. S. because of shipping. Television sets, refrigerators, 
blenders, mixers, radios, vacuum cleaners, etc. 


AUTOMOBILES 


On large cars, Government has put a considerable excise tax to curb 
potential traffic problem. That’s why you see plenty of small foreign 
cars—Jaguars, MGs, etc. Plenty of good roads, super highways. 


TRANSPORTATION 
The island is 35 miles wide, 100 miles long yet its highway system 
totals 2,850 miles of all-weather paved roads including four lane super 
highways. In the big cities, you have good bus service, much like in 
Los Angeles or New York. 10 cents a ride. For travel between towns, 
there is the “publico” a car-bus which will get you around the island. 
Car rental services are the same as in Miami, Chicago, etc. Drivers 

license costs $6.00 and is good for four years. 


PERSONAL TAXES 


No federal income tax at all—ever. If you earn $10,000 in Puerto 
Rico as an engineer, you save $465.85, the difference between the Puerto 
Rican tax and Federal taxes. 

To qualify for Puerto Rican personal taxes you must live there for 
six months. 

There is no tax on dividend income earned by “Operation Bootstrap” 
plants. This means if you earn $15,000, it is tax free. The same dividend 
income in the U. S. would be taxed $3,447. 


ENGINEERS INCOME 


Frequently, engineers get an income bonus of 10 to 25% to move 
their families to Puerto Rico. Average income there is $10,000 with 
many Stateside plant managers earning $15,000. However, the trend is 
for many engineers to stake their first manufacturing fling in Puerto 
Rico where they can take advantage of full corporate and dividend tax 
freedom. 
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family. Golf can be played all year. 
Beach and golf clubs also include 
dances and other social events. A 
maid can be had for $40 a month. 
She’ll cook, clean house and watch 
the baby when you’re out. Elec- 
tricity costs the same as in the 
States. You can send your kids 
either to private schools or public 
schools which teach Spanish and 
English. 

No place on earth is a Utopia. 
There are problems involved in 
manufacturing and _ living’ in 
Puerto Rico but they’re  out- 
weighted by the plus factors. For 
example, living here is not exactly 
dirt cheap. Real estate is high be- 
cause the island is small, 100 by 
35 miles. You’ll pay more for food 
because quite a bit of it is shipped 
in from the States. But with new 
slaughter houses, flour mills, 
supermarkets, bakeries, and grow- 
ing dairy farms, food prices figure 
to drop. 

3ecause the island Common- 
wealth is far from Stateside mar- 
kets, you might run into shipping 


Peter Martinez, Western Industrial Rep., 
Economic Administration of P. R., Wilson 
Bradley Jr.; General Manager and H. Dudley 
Wright, Pres. of Endevco Corp. discuss open- 
ing of a new Endevco manufacturing facility 
io. P. &. 


problems. But you can’t beat 
Puerto Rico if you are a West 
Coast or Midwest manufacturer 
who wants to tap East Coast out- 
lets. You can save a third on ship- 
ping by a Puerto Rican plant. With 
air transport shrinking the globe, 
you find West Coast electronics 
companies making sub components 
in Puerto Rico, shipping them to 
Los Angeles for final assembly into 
larger units—and at a good profit. 
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Tee UMBRELLA 
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To achieve umbrella-like radar protection Hughes engineers 
at Fullerton, California, have developed systems which 
position radar beams in space by electronic rather than 
mechanical means. These unique three-dimensional radar 
systems are digitally programmed to instantaneously detect 
high-speed enemy aircraft, even at low altitude. 

Other defense systems under development at Hughes in 
Fullerton are Data Processors which monitor the movement 
of hundreds of aircraft, store the information and assign 
defense weapons; radars with beams capable of detecting 
and tracking missiles; and new radar systems for installa- 
tion on surface and subsurface naval vessels. 


Research & Development Engineers use REAC computing equipment 
as an aid in such complex problems as systems simulation, 


Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Semiconductors 

Field Engineering 
Microwave Engineering 
Industrial Dynamics 
Communications 
Digital Computers 


Development Engineering 
Systems Analysis 
Industrial Systems 
Circuit Design 
Components Engineering 
Electron Tubes 


Write in confidence, to Mr. Tom Stewart, 
Hughes General O ffices, Bldg. 6-C4, Culver City, California, 


© 1958, HUGHES AIRCRAFT COMPANY 
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THAT NEVER LAAKS 


Other Hughes activities are delving into similarly ad- 
vanced areas of electronics. Engineers at Hughes Research 
& Development Laboratories are probing into the effects of 
nuclear radiation on electronic equipment, studying ad- 
vanced microwave theory and applications, and examining 
communication on a spatial scale. Applying this advanced 
type of creative engineering to commercial projects is the 
task of engineers at the Hughes Products activity. 

The highly advanced and diversified nature of Hughes 
projects offers creative engineers and physicists the oppor- 
tunity to build a rewarding career in a progressive and 


expanding environment. 


Reliability of the advanced Hughes Electronic Armament systems 
can be insured only with the equally advanced test equipment 
designed by Hughes E] Segundo engineers. 


Creating a new world with ELECTRONICS 
ite ee 


HUGHES 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 

Fullerton and Los Angeles, California 
Tucson, Arizona 


Engineers, DD 


Translate 
Non-Classical 
Techniques 
Into Advanced 
Underseas 
Warfare Systems 


SAMPLE PROBLEM: How do you 
achieve maximum information 
transfer in an undersea commu- 
nications system capable of 
being used by two submerged 
missile-firing submarines —with- 
out a third submarine stationed 
in between being able to detect 
their presence? 


Secure Undersea Communications — 
One of the Many Aspects of 
ASW Presenting Technical Problems 
of Major Dimensions 


With anti-submarine warfare en- 
tering a critical new era, projects 
now in progress at the Heavy 
Military Electronics Department 
offer a broadening challenge to 
men who can conceive and ap- 
ply original technology for: 


* Long-Range 
Search Sonar Systems 
% Mine Warfare Sonar Systems 
%* Doppler Sonar Systems 
* Diverse Undersea 
Communications Systems 


If you are interested in the grow- 
ing complexity of sonar and ASW 
technology, you are invited to 
look into the many opportunities 
for advanced engineering in this 


field with HMED. 
Positions at Several Levels 


Write to: 
Mr. George B. Callender, Div. 24 


Heavy Military Electronics Dept. 
GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 


Gen. Sarnoff 
Receives 
Award 


Brig. Gen. David 
Sarnoff, Chairman of 
the Board, R.C.A., 
receives plaque from 
the Electronic Rep- 
resentatives Assoc. 
for his ‘“contribu- 
tions to the elec- 
tronic industry”. L. 
to R: R. A. Stang, 
A. Saftler, Gen Sarn- 
off, |. Brown, W. 
Shulan, and J. Hun- 
ter. 


Electronics—5th 
Largest U. S. Industry 


The Electronic Industry en- 
trenched its position as the 5th 
largest manufacturing group in the 
U.S. during 1958. A new sales rec- 
ord, including distribution, servic- 
ing, and broadcasting revenues, of 
$13.3 billion was established. This 
data is included in the 1959 Fact 
Book published by the Electronic 
Industries Association, 1721 De- 
Sales St., N.W., Washington, D.C. 

The military purchased equip- 
ment valued at $4.1 billion during 
1958—up $200 million from 1957. 
Equipment sold to industrial users 
gained $80 million over 1957. Tubes 
and semiconductor sales declined 
from $900 million to $860 million. 


Astronomers Needed 


“Space age demands will triple 
the need for astronomers in the 
U.S. in the next 10 years,” says 
Prof. Leo Goldberg, head of the 
Univ. of Michigan Dept. of As- 
tronomy. Many of the new astron- 
omers will be attracted to the field 
from the neighboring fields of 
physics, mathematics and _ engi- 
neering. 

Urgently needed now are as- 
tronomers for calculating trajec- 
tories for space vehicle, for advice 
on space vehicle instrumentation, 
and for studying conditions on 
other planets. The most pressing 
shortage exists in the field of ce- 
lestial mechanics which deals with 
the orbits of planets and provides, 
among other things, the informa- 
tion needed to chart a rocket 
course to the Moon, Mars, and Ve- 
nus. 


Learning Blocks Removed 
With New Code Course 


“Reinforcement,” a psychologi- 
cal principle of learning which 
gives approval, confirmation or 
praise immediately after the stu- 
dent responds, is featured in a new 
“Sound-N-Sight” code course pub- 
lished by John F. Rider Publisher, 
Inc., 116 West 14th St., New York. 

The course, developed by Lewis 
Robins and Reed Harris, former 
Deputy Director of the U. S. In- 
formation Agency, is said to elim- 
inate memory training. The “pla- 
teaux,” which cause difficulty in 
rising from one code speed to the 
next, are eliminated by increasing 
speed one word per min. 

Materials of the course include 
long-playing records, flash identi- 
fication cards, and an instruction 
book. Three courses are available 
covering speeds from 0 to 20 words 
per minute. 


Small Business 
Research Program 

The Small Business Administra- 
tion, Lafayette Bldg., Washington, 
D.C., has announced regulations 
governing a program of grants to 
institutions for research into prob- 
lems of small businesses. 

Grants, not exceeding an aggre- 
gate amount of $40,000 each, may 
be made to finance research studies 
concerning the managing, financ- 
ing, and operation of small business 
concerns to develop information and 
techniques usable by public or pri- 
vate organizations to aid small 
businesses, and to develop informa- 
tion which improves knowledge of 
the economy through research in 
the small business sector. 
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New Combat Radio 
Has 400 Channels 


Development of the latest mobile 
multi-channel radio set designed 
for the U. S. Army to be used in 
forward area combat communica- 
tions was announced by the De- 
partment of the Army. 

The set was designed and 
developed for the Signal Corps by 
the Westinghouse Electric Corp. 
Electronic Div. near Baltimore, 
Maryland. The AN/GRC-53 is one- 
third smaller and only half the 
weight of field equipment currently 
performing a similar function. 

It was officially demonstrated at 
the Pentagon heliport. As part of 
the demonstration two soldiers set 
up the equipment and had _ it 
operating on the air in 24 minutes. 

The equipment is housed in a 
standard Army shelter mounted on 
a 34 ton truck. Equipment provides 
400 channels in the band of 50 to 
150 megacyles. It can _ provide 
simultaneous transmission facili- 
ties for 12 traffic channels over 
paths of up to 20 miles. Twenty- 
four persons can use the system 
simultaneously without  interfer- 
ence. 


Stations to Broadcast 
"Discomfort Index" 


This Summer, U.S. weather sta- 
tions will calculate and announce 
the prevailing ‘discomfort index”, 
the combination of heat and humid- 
ity which theoretically makes peo- 
ple uncomfortable. The index fig- 
ures will enable managers of office 
buildings, hotels, etc. to judge when 
they should turn on their air con- 
ditioning equipment. It also enables 
utilities to judge the power load 
for air conditioning. Some indus- 
tries and Government operations 
dismiss their employees whenever 
the discomfort index reaches a cer- 
tain figure. 


$1000 Award Established 


The Copper & Brass Assoc. has 
announced an award competition to 
honor the year’s most significant 
advancement in the use, applica- 
tion, or metallurgy of copper, brass, 
bronze, or other copper-base alloys. 
Winners of the competition will re- 
ceive $1000 and a bronze award 
to be presented on May 13 at the 
Association’s Annual Meeting in 
Hot Springs, Va. Information about 
the award program can be obtained 
by writing to 420 Lexington Ave., 
New York 17, N.Y. 
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ENGINEERS...PHYSICISTS 


VEW opportunities at 
Motorola in Chicago 


give yourself and your family 
all the big city advantages ata 
relaxed midwest pace, while you 

ADVANCE YOUR CAREER 


Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories inthe 


Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora- 
tories ... with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence. 


You’ll like living in one of the beautiful 
suburbs of the playground of the mid- 
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either. 


MILITARY 
POSITIONS OPEN 


e Radar transmitters and receivers 

e Radar circuit design 

e Antenna design 

e Electronic countermeasure systems 

e Military communications equipment 
design 

e Pulse circuit design 

e IF strip design 

e Device using kylstron, traveling wave 
tube and backward wave oscillator 

e Display and storage devices 


UAL x 
Ey 
@ ¢ All Quolihed bo 
OS Appl.conty 
CORT” 


Write to: 


Mr. L.B.Wrenn 
MOTOROLA, INC. 


CIVILIAN 
POSITIONS OPEN 


2-WAY RADIO COMMUNICATIONS 

e VHF & UHF Receiver « Transmitter 
design & development « Power supply 
e Systems Engineering e Selective 
Signaling e¢ Transistor Applications e 
Crystal Engineering e Sales Engineers 
PORTABLE COMMUNICATIONS 

e Design of VHF & UHF FM Commu- 
nications in portable or subminiature 
development. 


MICROWAVE FIELD ENGINEERS 


Dept. C 


4501 Augusta Blud., Chicago 51, Il. 


ALSO ... there are excellent opportunities in 
PHOENIX, ARIZONA+* RIVERSIDE, CALIFORNIA 


MOTOROLA 


Circle 501 on “Opportunities” Inquiry Card, page 107 


ENGINEERS/EE/ME/AE 


CAREERS IN 
SYSTEMS 
ENGINEERING 


General Electric’s New 
Defense Systems Dept. 


From many diverse disciplines in 
engineering and the sciences, ca- 
pable men are coming together to 
form the nucleus of the new De- 
fense Systems Department —an 
organization devoted exclusively 
to conceiving, integrating and 
managing prime defense pro- 
grams, such as: 


ATLAS | DYNA-SOAR 


SENTRY | and other highly 
classified systems which 


cannot be listed here. 


Whether you are a systems engi- 
neer now or not, the inauguration 
of this new department presents 
a rare opportunity for bringing 
your own career into sharp focus 
in systems engineering. 


Immediate assignments in 


SYSTEMS PROGRAM MANAGEMENT 
WEAPONS ANALYSIS 
WEAPONS SYSTEMS INTEGRATION 
ELECTRONICS - DYNAMICS 
COMPUTER LOGICAL DESIGN 
PRELIMINARY DESIGN 
APPLIED MATHEMATICS 
ADVANCED SYSTEMS DEVELOPMENT 
SYSTEMS EVALUATION 
THEORETICAL AERODYNAMICS 


Please direct your inquiry 
in strictest confidence to 


Mr. E. A. Smith, Dept. 4D. 


rrey9909))))) 


! 
Derense Systems Department 


GENERAL @@ ELECTRIC 


300 South Geddes Street 
Syracuse, New York 


“General Transistor Corp." 


The feature, “1959 Transistor In- 
terchangeability Chart’ in the March 
1959 issue of ELECTRONIC INDUSTRIES 
included a list of the abbreviations 
used to identify companies listed in 
the chart. 

The letters “GT” were not defined. 
They refer to the General Transistor 
Corp., 91-27 138th Pl., Jamaica 35, 
ie 


‘IPC Recommends Program 


“The Serviceman and Printed 
Circuits” was the theme of a 
special session of the Institute of 
Printed Circuits, Inc., held at the 
St. Moritz Hotel, New York, on 
March 25, 1959. 

A panel consisting of represen- 
tatives of printed circuit manu- 


|facturers, service managers, and 
members of the IPC 


discussed 
recommendations and ideas for 


\IPC activities to educate service 
|/and repairmen in the techniques 


of working with printed circuit 
boards. 


PINPOINTING SATELLITES 


The IBM 704 data processing system, used 
to compute satellite orbits, can predict 
within seconds a satellite’s position over 
any point on earth which it will pass. 


ELECTRONIC INDUSTRIES - 


ELECTRONIC 
WAVE 


DEMONSTRATION 


Dr. Achillie Capecel- 
atro explains simply 
what makes up an 
electronic wave dur- 
ing a demonstration 
at the American In- 
stitute of Physics 
Show at the Hotel 
New Yorker. 


Scholarship Program 
(Continued from page 185) 


planning to donate laboratory 
equipment to all the accredited 
college electrical engineering de- 
partments in the U. S. 

The scholarship program, now in 
its 20th year, was established to 
encourage science education. Since 
1938, the Foundation has_ spent 
almost $800,000 in the program. 
139 men have received degrees 
from Carnegie Tech; 80% of these 
went on to graduate level studies. 


> 
yr 


advanced 


RADAR 
SYSTEMS 
ENGINEER 


Starting Salary to 
$14,000 


A position for a man 
with broad experience in 
radar systems develop- 
ment and systems de- 
sign engineering. 


Write in confidence to: 


Box 143 
Electronic Industries 
Chestnut & 56th Sts. 
Philadelphia 39, Pa. 
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FOR COMPUTER 
AND DATA-PROCESSING 


ENGINEERS... 


NCR has select openings at the New National 
Engineering-Research Center in Dayton, Ohio 


HERE ARE THE TYPES OF ENGINEERS WE NEED: 


WHERE YOU WILL WORK... 
at NCR’s NEW Engineering Research 
Center, Dayton, Ohio. 


COMPUTER ENGINEERS: 

***Senior Systems Engineers—Strong The- 
oretical and Design Knowledge in Elec- 
tronic Engineering, including familiarity 
with electro-mechanical digital ma- 
chines. Prefer experience with com- 
mercial application of digital-process- 
ing equipment, will consider scientific 
or defense application. Operational ex- 
perience a distinct asset. Advanced 
degree desired. 

Your Work at NCR—analyze and direct 
product improvement of digital com- 
puters. 


***Senior Circuit Designers—experienced 
in the design, development and an- 
alysis of transistorized computer cir- 
cuits, including application of magnetic 
cores to high-speed memories. 


Your Work at NCR—opportunities in- 
volving decision making concerning 
reliability, cost and component selec- 
tion are offered. 

***Senior Circuit and Logical Designers 
—similar experience and duties as noted 
for Senior Circuit Designers plus evalu- 
ation and de-bugging arithmetic and 
control areas of computer systems. 


DATA-PROCESSING ENGINEERS: 

***Senior Electronic Design Engineers — 
experienced in the development of 
logical design using standard computer 
elements. 
Your Work at NCR—to evaluate and 
design transistorized circuits including 
voltage regulated power supplies and 
circuitry related to decimal to binary 
coding. 


THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO 


ONE OF THE WORLD’S MOST SUCCESSFUL CORPORATIONS 
75 YEARS OF HELPING BUSINESS SAVE MONEY 


ELECTRONIC INDUSTRIES - 
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You'll be working under the most 
stimulating and advanced R and D 
facilities with broad creative freedom 
in the engineering field which is yours. 
HOW DO I APPLY? 

Simply send your résumé to: Mr. K. D. 
Ross, Professional Personnel Section E, 
The National Cash Register Company, 
Dayton 9, Ohio. 


Circle 502 on “Opportunities” Inquiry Card, page 107 


ENGINEERS /SCIENTISTS Industry 
News 


Thomas W. Melia has been ap- 
pointed Assistant Manager of Sperry 
Gyroscope Company’s Surface Arma- 
ment Div. and John M. Geiger ap- 
pointed Sales Manager. 


Bernard J. O’Neill has been named 
to the newly created post of Vice 
President in Charge of Engineering 
at Magnetic Amplifiers, Inc., New 
York. He was formerly Chief Engi- 
neer at Magnetic Amplifiers, Inc. 


Major General George I. Back 
(USA, Ret.) has been elected a Direc- 
tor of the International Resistance 
Co. Prior to his association with IRC, 
he was Chief Signal Officer of the 
United States Army. 


GENERAL ELECTRIC’S OBJECTIVE: Harvey Riggs, President of Inter- 


. national Electronic Research Corp., 
Burbank, has been elected President 


CREATE NEW LONG-RANGE of the Strategic Industries Assoc. He 
succeeds T. S. Coleman of Coleman 
Engineering Co. 
RADAR SYSTEMS TO REPLACE 
BRUTE FORCE DETECTION METHODS 


The Missile Detection Systems Section invites engineers with high 
creative and analytical abilities to join — 


SYSTEMS DEVELOPMENT GROUP, which initi- 
ates and formulates basic systems concepts 
related to extremely long-range radar. Opti- 
mize the relationship between operational re- H. Riggs D. L. Dailey 
quirements and the most recent developments 
in the electronic art. D. L. Dailey has been appointed 
Marketing Research Manager for 
SYSTEMS EQUIPMENT GROUP, which converts Texas Instruments Inc., Semiconduc- 
generalizations established by Systems men tor-Components Div. He had been 
into detailed components that comprise engi- Manager of Marketing Research for 
neering specifications of the systems. Issue the Dept. of Economics for Battelle 
purchase specifications; conduct liaison. Memorial Institute, Columbus, Ohio. 


- 7 : John P. Manley has been named 
At least 4 years’ related experience required in one or more of these | Vice President and Marketing Mana- 


areas: Radar Systems Engineering; Electronic Countermeasures | ger of General Ceramics Corp., 
Systems Engineering; D&D of Antennas, R F Components, UHF | Keasbey, N. J. 
& Microwave Receivers, Data Processing Equipment, or Video Dis- 
play; Computer Applications Ray W. Macdonald, Vice President 
in Charge of the International Div., 
Burroughs Corp. has been elected a 
Salaries fully competitive, commensurate with experience. Director of the corporation. 


Write in confidence to: Mr. Joseph L. Wool, Div. 24-MD The Unholtz-Dickie Corp. has been 
Missile Detection Systems Section formed in Hamden, Conn. The firm 
will provide professional engineering 
services on vibration problems. John 
A. Dickie has been elected President. 
G 3 N EF P A L E LE C T P i C Karl Unholtz will serve the new com- 
pany as Vice President and Chief 

Engineering Officer. 


HEAVY MILITARY ELECTRONICS DEPT. 


Court Street, Syracuse, New York 


A. S. Garcia has been elected Presi- 
| dent of Secode Corp. He was formerly 
| with Arthur Young & Co. 
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Industry 
News 


C. W. Martel is now Manager, Ad- 
vertising & Sales Promotion, Semi- 
conductor Div., Raytheon Manufac- 
turing Company, Mass. 


Joseph P. O’Reilly has been elected 
Vice President and General Manager 
of Ferroxcube Corp. of America. He 
had previously been General Manager. 


Thomas D. Hinkelman has _ been 
appointed Manager of Products Plan- 
ning and Market Research at Motor- 
ola Semiconductor Products Div., 
Phoenix. Raymond G. Hanson, Jr., is 
now Manager of Advertising and 
Sales Promotion. 


George F. Hannaum, Director, In- 
dustry Planning Service, Aircraft In- 
dustries Assoc., has been named 
Assistant General Manager of the 
Association. 


David R. Miller is now Director of 
Marketing for Colorado Research 
Corp., Broomfield, Colo. 


D. Miller ]. Jackson 
John T. Jackson has been elected 

a Vice President of International 

Telephone and Telegraph Corp. 


Terry R. Burton has been named 
Manager of Advertising and Sales 
Promotion at BJ Electronics, Borg- 
Warner Corp. He was previously Ad- 
vertising and Public Relations Direc- 
tor at Cubic Corp. 


Charles L. Race has been named 
District Manager for a new military 
communications sales office being es- 
tablished by General Electric Co. in 
Syracuse, N. Y. 


Frank H. Day, Radiological Physi- 
cist, has been appointed Head of the 
Nuclear Standards Dept. of The Vic- 
toreen Instrument Co., Cleveland. 


FLIGHT DATA AND 
CONTROL ENGINEERS 


Centralized Air 
Data Computer 


High level assignments in the design 
and development of system electronics 
are available for engineers in the 
following specialties: 


e ELECTRONIC AND FLIGHT DATA SYSTEMS AND 
CONTROLS A wide choice of opportu- 
nities exists for creative research and 
development engineers having 
specialized experience with control 
devices such as transducers, flight 
data computers, Mach sensors, servo- 
mechanisms and circuit and analog 
computer designs utilizing transistors, 
magnetic amplifiers and vacuum 
tubes. 

These positions require men capa- 
ble of coordinating the design and 
development of complete electronic 
control and flight data systems for 
use in current and future high per- 
formance aircraft and missiles. 


@ SERVO-MECHANISMS AND ELECTRO-MAGNETICS 
Requires engineers with experience 
or academic training in the advanced 
design, development and application 


THE 


of magnetic amplifiers, inductors and 
transformers. 


FLIGHT INSTRUMENTS AND TRANSDUCERS 
DESIGN ANALYSIS: Requires engineers 
capable of performance analysis 
throughout preliminary design with 
ability to prepare and coordinate 
related proposals. 

DEVELOPMENT: Requires engineers 
skilled with the analysis and synthesis 
of dynamic systems including design 
of miniature mechanisms in which 
low friction, freedom from vibration 
effects and compensation of thermo 
expansion are important. 


PROPOSAL AND QUALTEST ENGINEER For 
specification review, proposal and 
qualtest analysis and report writing 
assignments. Three years electronic, 
electrical or mechanical experience is 
required. 


Forward resume to: 


Mr. G. D. Bradley 


CORPORATION 


F. C. Huyck & Sons has appointed 9851 SO. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
Dr. O. G. Haywood as Corporate 
Group Vice President for Military 
Products and Industrial Instruments. 
(Continued on page 200) 


DIVISIONS 
AIRESEARCH MANUFACTURING, LOS ANGELES @ AIRESEARCH MANUFACTURING, PHOENIX 
AIRESEARCH INDUSTRIAL @ AERO ENGINEERING 
AIRSUPPLY @ AIR CRUISERS @ AIRESEARCH AVIATION SERVICE 
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(Continued from page 199) 


Ralph J. Hippert is now Advertis- 
ing Manager at Cannon Electric Co., 
Los Angeles. He was formerly with 
the U. S. Borax and Chemical Corp., 
Los Angeles. 


= 
= 
a 
1 § 
= 
4 
= 
Richard Smetana has been appointed 
Sales Manager of the Transidyne Div. 
of Spectrol Electronics Corp. 
James W. Swaine is now Vice Presi- 
dent of Allied Chemical’s General 
Chemical Div. He had been the Di- 
vision’s Technical Director. 
Edward Waldman has been named 
General Manager at Telectro Indus- 
tries Corp., Long Island City and 
George Brown, Sr. has been named 
Chief Engineer. 


Probing 
Electronic Frontiers 
With MELPAR 


— — . E. Waldman E. Pool 
Our mission is simply stated: advancing the state of 
E. J. Pool is now President of the 


the art in electronics to satisfy the demands of the . : . Dr 

; , Cinch Manufacturing Co., Chicago. 
space age and the increasingly complex problems He had been Vice President and Gen- 
of defense. eral Manager. 

To the experienced engineer with an inquiring C. C. (Ced) Sjoberg is now Execu- 
mind we extend an opportunity to blaze new techno- tive Vice President; Richard Bloniarz 
‘ a is Vice President of Engineering; 
logical trails and to constantly explore the para- Charles Stahl is Treasurer and Ed- 


meters of his personal ability. ward W. Watts is Sales Manager of 
Gertsch Products, Inc., Los Angeles. 


Opportunities are available in the following Leon Robbin has been elected to the 
areas of Melpar’s diversified activities: Board of Directors of P. R. Mallory & 
Co., Inc., Indianapolis. 
Reconnaissance Systems Engineer- Communication & Navigation 
ing Department Systems Douglas C. Lynch has been elected 
Airborne Equipment Detection & Identification Systems Vice President and Managing Director, 
Ground Data Handling ee. : RCA International Div.; Humboldt W. 
: “ei — Leverenz is now Director of Research, 
Applied Physics Laboratory RCA Laboratories 
Analysis & Computation sti os . 7 
Simulation & Training Systems Laboratory Arthur B. Williams, Sales Manager 
of Engineered Electronics Co., Santa 
| Ana, Calif., has been elected a Vice 
President of the firm. 


Equipment 
Ground Support Equipment 


For details about these openings and 
facts on a dynamically growing organization, write to: 
Technical Personnel Representative 
George S. Shaw, former Vice Presi- 
dent and Director of Engineering at 


A) meELPAR Incorporated | Radiation, Inc., has assumed the 


ox 7 . position of Staff Vice President. Dr. 
A Subsidiary of Westinghouse Air Brake Company Charles R. Burrows is now Vice Presi- 
3012 Arlington Boulevard, Falls Church, Virginia te s EER ae 
10 miles from Washington, D.C. dent and Director of Engineering. 
John W. Lazur has joined Hughes 
| Aircraft Co. as Manager of Military 
Planning. He was formerly Director 
of the Military Equipment Dept., Du- 
| mont Laboratories, Clifton, N. J. 
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News.ofReps | 


REPS WANTED 

Manufacturer of cabinets, transit 
cases, equipment covers, dielectric de- 
vices, etc., and the potting of elec- 
tronic components is looking for man- 
ufacturers representatives. Write to: 
Dama Plastics Co., Swarthmore In- 
dustrial Center, Springfield, Penna. 


Chicago Telephone Supply Corp., 
Indiana, has named Richard Purinton, 
Inc., as its rep. in Massachusetts, 
Connecticut, Vermont and New Hamp- 
shire. 


The Lester Johnson Co., Cleveland, 
has been appointed Ohio sales rep 
for the Aeronautical and Instrument 
Div., Robertshaw-Fulton Controls Co. 


Aeromotive Engineering Products, 
Ltd., Pointe Claire, Montreal, Quebec, 
has been appointed sales rep _ in 
Canada for Assembly Products, Inc., 
Chesterland, Ohio. 


Pacific Electronic Controls Corp. 
has named the Wesrep Corp., Los An- 
geles, as rep in the western defense 
areas of the United States in addition 
to the states of California, Arizona, 
Nevada and New Mexico. 


The Rucker Co., Oakland, Calif., is 
now rep for the American Bosch Div., 
American Bosch Arma Corp. in Cali- 
fornia, Oregon, Washington, Nevada, 
Arizona, Idaho, Alaska and Hawaii. 


B-I-F Industries, Inc., Providence, 
R. I., has appointed Instrument Lab- 
oratory, Inc., Seattle, as sales rep in 
Washington, Oregon, Idaho (except 
for the extreme southeast corner) and 
Alaska. 


General Instrument Corp., Newark, 
and Electronic Tube Corp., have 
jointly appointed A. H. Fogelman As- 
soc., Washington, D. C., as their rep 
for government relations. 


Danco Corp., Fairview Village, Pa., 
is now rep in the Middle Atlantic 
States for Telemeter Magnetics, Inc., 
Los Angeles. 


A new electronic field sales engi- 
neering company, Elliot March Asso- 
ciates, Massapequa Park, N. Y., has 
been organized to provide service for 
manufacturers of precision compo- 
nents to military and commercial 
OEM’s in the New York City-Long 
Island area. 

(Continued on page 202) 


ELECTRONIC INDUSTRIES - 


April 1959 


PAN D 
AR 


to advance new concepts of 


SPACE FLIGHT 


+] Expanded Research programs to meet the most complex technological 
requirements of the Space Age are only one of the far-reaching objectives 
of the new multi-million-dollar Lockheed Research Center, near Los 
Angeles. Destined to become one of the nation’s major research instal- 
lations, its programs are broad in scope and designed to investigate new 
frontiers of space flight. 


Oa primary consideration in planning the new Research Center was to 
provide environment for scientific freedom and ideal research conditions 
—using the most advanced equipment available. This modern, integrated 
research facility will touch almost every aspect of aviation and transporta- 
tion—leading toward exploration into completely new or relatively un- 
developed fields of science and industry. 


Mon completion, most of Lockheed's California Division's research 
facilities will be located in this single area. The Center will provide com- 
plete research facilities in all fields related to both atmospheric and space 
flight—including propulsion, physiology, aerodynamics and space dy- 
namics; advanced electronics in microwave propagation and infrared; 
acoustics; mechanical and chemical engineering and plasma/magneto- 
hydrodynamics; thermal electricity; optics; data communications; test 
and servo-mechanisms. 


© The first phase of the advanced research building program has already 
begun—with initial construction of a $5,000,000 supersonic wind tunnel 
and high-altitude environmental test facilities. 


® Scientists and engineers of high caliber are invited to take advantage of 
outstanding career opportunities in this new Lockheed Research Center. 
Openings now exist for thoroughly qualified personnel in: Electronics; 
aero and thermo dynamics; propulsion; servo-mechanisms; materials 
and processes; structures and stress; operations research; research in 
optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics and in all phases of design. 


© write today to: Mr. E. W. Des Lauriers, Manager Professional Place- 
ment Staff, Dept. 1404, 1708 Empire Avenue, Burbank, California. 


LOCKHEED 


CALIFORNIA DIVISION 


BURBANK, CALIFORNIA 


News of Reps 


(Continued from page 201) 


EFCON (Electronic Fabricators, 


ce A R E FE R O P b O R T U N \ Tl E S Inc.), New York, N. Y., has appointed 
the following sales reps: R. G. Dailey 

Co. in Texas, Louisiana, Mississippi 

f and Arkansas; Fowler Beach Corp. in 

Increase your professional status. Assure your upper New York State and W. H. 
future security. Build a satisfying life-time ca- Stork, Marion, Iowa, in Iowa and 
reer. Investigate the wide range of interesting Henenaie. 


and challenging opportunities now available at Key Resistor Corp., Calif., has ap- 
all levels in the following areas: pointed Pacific Electro-Sales, Inc., Los 
Angeles, as rep in Southern Califor- 
: re : ean nia, Southern Nevada, and Arizona. 
Transistor Circuit Design Component Reliability 
Communications and Data Entry The Georator Corp. has appointed 


Specifications and Standards the following reps: E. A. Janse As- 


- . “94 soc., Mass., New England area; Coz- 
Weapons Systems Engineering Writing zens & alain. ai. Weein Rc 


sin, and Indiana; and Traveo Assoc., 
Metropolitan New York area. 


Data Processing Systems 


pomemmn Nome FOr immediate consideration, send inquiry and resume to: 
® 


Va Littelfuse, Inc., Des Plaines, IIl., 
- MR. R. K. PATTERSON Dept. A-3 has appointed William J. Purdy Co., 


e 72, ” . | San Francisco, rep in the Northern 
Remington. nivac. California area. 
DIVISION OF SPERRY RAND CORPORATION 


2750 WEST 7th STREET e@ SAINT PAUL 16, MINNESOTA ” i “4 - 
Kee Enterprises, Inc., New York 


and Philadelphia, announced a change 
Circle 506 on “Opportunities” Inquiry Card, page 107 in corporate name to: Crane & Egert 
Corp. 


Blair Sales Co., Inc., is now rep in 
the Metropolitan New York-New Jer- 


| sey area f he Distrib Sales 
TRANSMITTERS Mime. 
R * A M O O R E S = O W N International Electronic Engineer- 


ing, Ltd., Santiago, Chile, has been 
‘ i appointed sales and service rep in 
Invites Inquiries From Transmitter Engineers Who Wish Chile for the Narda Microwave Corp. 
To Contribute To Advanced Missile Detection Programs. 
Project BMEWS (Ballistic Missile Early Warning System) : , 

and other advanced missile detection systems have created American Measurement & Control, 
unlimited technical opportunities for engineers to partici- Inc., Mass., has appointed the follow- 
pate in the development and design of transmitters ranging ing reps: Randolph Engineering Corp. 
from very low power to super-power radar transmitters for Southern California, Arizona, and 
delivering peak power in the multi-megawatt range. New Mexico; Egbert Engineering As- 
The scope of original design effort ranges from the design soc. for Northern California, Oregon, 
of low power pulse and RF circuits to the design of super Washington, Idaho, and Nevada; and 
power hard-tube pulsers and RF cavity type amplifiers. | Podeyn & Schmidt for Metropolitan 
Experience in the development and design of communica- New York, Long Island, and North- 
tions, TV, radio and radar transmitters or their components ern New Jersey. 

is required. A knowledge of high power tube design and j 
the application of klystron and magnetron tubes would be 
beneficial. The Frank W. Taylor Co., DeWitt, 
Salary to $16,000. N. Y., has been appointed sales rep 
in the Upstate New York area for 
Columbus Electronics Corp. 


ae : ead 
Please address all inquiries to: 


Mr. W. J. Henry, Box V-25D 5) 
RCA, Moorestown, New Jersey : 4 McCarthy Associates is now rep for 
{Only 8 miles from Philadelphia) the Cohu Electronic, Inc., Millivac and 
Massa line in California, Arizona, and 
Nevada and the Gerard S. Leeds Co. 


RADIO CORPORATION OF AMERICA is rep in the Washington, D. C., area. 


Missile and Surface Radar Division 
Mid-Eastern Electronics, Inc., has 
appointed Zak-Cowen & Assoc., St. 
Louis, sales rep in Missouri, Kansas, 

| Iowa, Nebraska and Southern Illinois. 
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News of Reps 


A new electronic sales rep firm, 
Jay Stone and Associates, Box 583, 
Sunnyvale, Calif., will handle ac- 
counts in the Northern California 
area. 


Continental - Diamond Fibre Corp., 
Newark, Del., has appointed Summers 
Electric Co., Inc., Dallas, as reps in 
Texas. 


Paul D. Aaron is now rep for De- | 


troit Controls, Div. American Stand- 
ard, Bridgeport, Conn., in Metropoli- 
tan New York and Northern New 
Jersey. 


Landseas - Eastern Co., Ltd., Tel- 
Aviv, Israel, has been appointed sales 
and service rep in Israel for the 
Narda Microwave Corp., Mineola, 
MN. 2 


Avion Div. of ACF Industries, Inc., 
has appointed Bauman and Bluzat, 
Chicago, as sales rep for Illinois, Wis- 
consin, Indiana, and Western Michi- 
gan. 


National Co., Inc., Chicago, has 
appointed 3 sales reps. They are: 


William F. Hemminger, Miami, for | 


Florida; Kenneth G. Reinhardt, Indi- 


anapolis, for Indiana and Kentucky; 


and Neal Bear Corp., West Richfield, 


O., for Western Pennsylvania, Ohio | 


and West Virginia. 


Vis-U-All Products Co., Grand 
Rapids, Mich., has appointed Edwin 
A. Schultz, Indianapolis, rep for In- 
diana and Kentucky; L. J. McTaggart, 
Buffalo, New York, rep for Upstate 
New York; and L. E. Barnhart, Jack- 
sonville, for Alabama, Florida, 
Georgia, North Carolina and South 
Carolina. 


Price Electric Corp., Frederick, Md., 
has appointed George T. Wright & 
Assoc., Ine., rep in Northern Ohio, 
Western Pennsylvania, and all of 
West Virginia. 


The Jack Field Sales Co. has moved 
its offices to 109 Valley Rd., Mont- 
clair, N. J. 


Traverlab, Inc., is now sales rep 
for Schmidt Instrument Co.’s products 
and services. 

(Continued on page 204) 
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TO HARDWARE 


See your personal efforts 
integrated into the total flight system 
with a prime contractor... 


REPUBLIC AVIATION 


It’s an unnerving experience, in this era of 
systems engineering, for a man to work long 
and hard on a subsystem or component proj- 
ect and then see the product of his labor 
leave the plant in a packing case on its way 
to a prime contractor for systems installa- 
tion. How different is the picture at Repub- 
lic Aviation! Working for this prime 
systems contractor you will have the oppor- 
tunity to see the total flight system take 
shape and the satisfaction of seeing your 
personal efforts become an important part 
of it. You’ll broaden your experience and 
professional interests by working with ca- 
pable men from varied disciplines on ad- 
vanced electronics for every type of flight 
vehicle-from guided missiles to helicopters. 


Decide NOW to join this Prime Contractor 


Gain accelerated advancement by becoming 
a ground floor participant in Republic’s 
$35 million R&D program aimed at bringing 
about substantial breakthroughs in aero- 
nautics and space technology. A new order 
of career progress is waiting for engineers 
and scientists at Republic Aviation. 


Investigate these electronic opportunities with Republic 


Inertial Guidance & Navigation / Digital Computer 
Development / Systems Engineering / information Theory 
Telemetry-SSB Technique / Doppler Radar / C ter es 
Radome & Antenna Design / Microwave Circuitry & Components 
Receiver & Transmitter Design / Airborne Navigational Systems 
Jamming & Anti-Jamming / Miniaturization -Transistorization 
Ranging Systems / Propagation Studies 
Ground Support Equipment 


Among other advantages, Republic offers a comprehensive em- 
ployee benefit program including company paid hospitalization, 
surgical, accident & life insurance, tuition (24), 2 fold pension 
plan, individual merit rated increases & many other benefits. 


Please send resume in complete confidence to: 


MR. GEORGE R. HICKMAN 
Engineering Employment Manager, Dept. 13 D 


Sy STE PUIassa AVIATTWaonw 


Farmingdale, Long Island, New York 


YOUR PRODUCTS 


MORE RELIABILITY AND 
BETTER PERFORMANCE WITH 


BYE 


(QUALITY 


HERMETICALLY SEALED 
DC TO DC and DC TO AC 
TRANSISTOR CONVERTERS 


@ Meets MIL Specifications 
@ Maintenance Free, Long Life 
Operation 

@ Exceptionally High Efficiency 

@ Highly Compact Package 

@ No Moving Parts 

By combining the best square loop mag- 

netic materials with the latest in transistor 

development Freed transistor converters 

solve power supply problems of operating 

communications equipment from low volt- 

age batteries. AVAILABLE FROM STOCK 
DC to DC CONVERTERS 

Out; 


Size ol 
254W x 240 x 32H 0C28) 
[3%/H x 3-9/ V6 x3-1) 16 1B 


=. 
peace 2 f 63 
MAC. 6.3.1 6.3 
MAC-12.2.1 1126 
[MAC-12.2.2 | 12.6 
[MAC-12.4.1 | 12.6 
[MAC-12.4.2 | 12.6 | 
eae ee 
MAC-12.4.4 | 12.6 
MAC-26.2.1 | 26 
MAC-26.2.2 | 26 
JMAC.26.2.3 26 
= 
[MAC-26.4.1 26— 
[MAC-26.4.2 _| 
Se 


*Top ot 225 re Also ‘eveilable fer. AC Seve wave ovfpul 
h tings 
at slightly higher reg xc conventeRs 


“ca 
| view Vverowe | Ovtper | 
freed Wo. | taper Votage | Ovinet WA | end Frequency | Repuieti jevght 
—+ — 
MAC-16.30 1°" | © volt bomery | 150 wot mos 
| Fined ood 


* | 12 welt better, | 170 wots 
| Fixed Lood| 


250 worm mex} 1 


| ro) 
FREED —— 


PRECISION LABORATORY TESTING 
NO. 1110-AB NO. 1620 
INCREMENTAL VARIABLE TEST 

INDUCTANCE BRIDGE | VOLTAGE MEGOHMMETER 


mAC-12.30.2"* 


—s 
12 volt bettery 


inductance: |! 
to 1000 Henry 
Moximum Direct Current: 
1 Ampere 


Milliheary Variable DC test voltoge 
50 to 1000 volts 

Resistonce range: .! meg 
ohm to 4,000,000 megohms 


| Michigan, 


Send for NEW TRANSFORMER AND 
INSTRUMENT CATALOGS 


FREED TRANSFORMER CO., INC. 


1726 Weirfield Street, Brooklyn (Ridgewood) 27, N. Y. 
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is now rep | 
the 


E. V. Roberts and Assoc. 
in California and Arizona for 
Vicon Corp. 


Scheel International, Inc., Chicago, 
has been appointed export sales rep 
for Sonora Electronics, Inc., Chicago. 


Avtronics, Inc., 
rep for Guardian 
Chicago, in the 
area. 


Los Angeles, is now 
Electric Mfg. Co., 
Southern California 


Shockley Transistor Corp. has ap- 
pointed the Shephard-Winters Co., 
Los Angeles, as sales rep in Southern 
California and Arizona. 


S & M Associates, Fairlawn, N. J., | 
have been appointed as rep by Lenz 
Electric Mfg. Co., Chicago, in Metro- 
politan New York and Long Island 
and the adjacent counties of West- 
chester, Putnam and Dutchess, N. Y., 
and Fairfield, Conn.; also in the 
Northern part of New Jersey, includ- | 
ing Mercer, Middlesex and Monmouth 
counties. 


Near, Inc., is now rep for the Fair- 
child Controls Corp. in the New En- 
gland area. 


James C. Branham, Santa Monica, 
is now rep in Northern California for 
Ferro Cast and the Electronics Div. 
of the J. B. Rea Co., Inc. 


Servo Corp. of America, New York, 
has appointed 2 new sales reps. They 
are: TESTCO, Seattle, Wash., in 


| Washington and Oregon; and Custom 


Engineering Co., Dayton, Ohio, in | 
Ohio and Kentucky. 


Royal V. Mackey, Jr., 
in the Upstate New 
for the Silicone 
eral Electric Co. 


is now rep 
York territory 
Products Dept., Gen- 


J. Platt Hamerslag, Jr., is now 
sales and service rep in the San Fran- 
cisco, Calif., area for Lewis-Shepard 
Products, Inc. 


The W. L. Maxson Corp. has ap- 
pointed Robert J. Stein’ as rep in 
Ohio, Michigan, Illinois, Wisconsin, 
Minnesota, Iowa, North and South 
Dakota, and Government installations, 
primarily Wright-Patterson and Gen- 
tile Air Force Bases. 


Boonton Electronics Corp., New | 
Jersey, has appointed NLR Assoc. 
(Norman L. Riemenschneider) sales | 
rep in New Jersey, New York City, | 

| 


| Long Island and Westchester area. 
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New 
sub-miniature 
Capacitor meets 
MIL-C-92 (Proposed) 


pitti 


tif 


High side -to-mass ratio— 
excellent mechanical stability! 


Designed for high torque-to-mass ratio 
and excellent mechanical stability, the 
tiny ““T’’ capacitor shown above has a “‘Q’ 
greater than 3000 at 1 mc. and a very 
low temperature coefficient. Rotor and 
stator plates permanently soldered . 
rotor contact spring is beryllium copper 
. plates are .0003” silver-plated brass 
. ceramic is Grade L-4 or better stea- 
tite, DC-200 treated. Terminals provided 
for printed circuit board applications. 
Requires only two small machine screws 
for chassis or panel mounting. Available 
for use On government contracts in pro- 
duction quantities with approval of the 
U.S. Army Signal Corps only. 


For specifications 
and further infor- 
mation on the “T” 
capacitor describ- 
ed above, write for 
Data Sheet 758. 


ACTUAL SIZE 


OTHER CAPACITORS—In addition to the 
sub-miniature “‘T’’ capacitor described 
above, E. F. Johnson also manufacturers 
a complete line of other air variable ca- 
pacitors. Types include: ceramic soldered 
Type “L’s’’, Type *‘M” miniatures, Type 
“K” to JAN-C-92, and many other types. 
For complete specifications on all John- 
son electronic components, write for your 
copy of our newest components catalog, 
described below. 


Write today for our newest com- 

ponents catalog, listing complete 

specifications and prices! 

« Capacitors « Knobs and Dials 
« Sockets « Inductors « Pilot 

Lights « C tors « Insulators 


-\ E.F. JOHNSON CO. 


2320 Second Ave.S.W. © Waseca, Minn. 
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use inquiry card on page 105 


the strongest link 
in your 1959 selling program will be... 


ELECTRONIC INDUSTRIES JUNE DIRECTORY AND ALL-REFERENCE ISSUE 


LOOK AT IT THIS WAY. The comparisons a buyer makes when he goes to the 
catalog ads in his product directory are often decisive. They can make or break all your 
previous selling efforts. 


In 1959 one directory will go into the hands of more potential buyers in the electronic 
manufacturing market than any other. That is ELECTRONIC INDUSTRIES’ JUNE 
DIRECTORY. 


It has by far the largest O.E.M. circulation. And it has more subscribers in the 
United States than any commercially published directory in its field. 


During the 12 months starting June 1959, a catalog-type ad in the ELECTRONIC 
INDUSTRIES’ directory could again and again be the pay-off point for interest you have 
stimulated by direct mail, sales calls, publicity, and regular advertising. 


So Plan Now FOR A SPREAD, AN 
INSERT, OR MULTIPLE PAGES IN 
ELECTRONIC INDUSTRIES’ JUNE DIRECTORY 
AND ALL-REFERENCE ISSUE 


The only electronic industry directory combined with a 
major compilation of engineers’ reference data. 


The most complete product guide in its field, listing the 
manufacturers of over 2,600 different classes of electronic 
products. 


Easiest-to-use product break-downs, based on the Elec- 
tronic Industries Classification. (EIC code.) 


More than 100 pages of year-round technical reference 
data. 


CLOSING DATE FOR INSERTION ORDERS AND PLATES—MAY Ist, 1959 


Chestnut & 56th Sts. 
ELE 7 RON iC Philadelphia 39, Pa. 


SHerwood 8-2000 


INDUSTRIES pCi Paton 
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BOMAC extended temperature gas Switching 
tubes operate from-55 C to +125°C 


Fully reliable operation at all temperatures from -55°C to+125°C 

Excellent recovery time even at extremely low temperatures 

Leakage rate safely within specs even at extremely high temperatures 
Eliminate external heating or cooling systems: save power, weight, space 
No sacrifice of electrical charatceristics 

Fully life tested: meet all requirements 


Complete line for all frequencies: physically interchangeable with present tubes 


TWO NEW RCA"FIRSTS' 


0.6-watt heater-power Vidicons 


, ...for transistorized TV cameras 


RCA-7263 for Severe Environmental Conditions 


RCA-7262 for Moderate Environmental Conditions 


Lowest: heater-power Vidicons in television today, these new 
short-length types are opening a new era in compact tran- 
sistorized TV camera designs. Only 5% inches long, these re- 
markable camera tubes operate with only 0.6 watt of heater 
power—actually one-third less than any other commercial type 
Vidicon. Both types feature fast cathode warm-up time. And, 
thanks to a closely controlled photoconductive layer, both 
types provide pictures with uniform background—and con- 
sistent performance from tube to tube. 

RCA-7263 is for use especially in new TV cameras designed 
for operation under severe environmental conditions involv- 


RADIO CORPORATION OF AMERICA 


Harrison, N. J. 


Electron Tube Division 


Also Available at Authorized RCA Industrial Tube Distributors. 


ing shock, vibration, humidity, and altitude. This Vidicon type 
is tested in combination with associated components under 
environmental conditions according to the techniques of mili- 
tary specifications MIL-E-5272B and MIL-E-5400. 

RCA-7262 is for use in new, compact camera designs for 
industrial and broadcast applications—where environmental 
requirements are moderate. 

Want more details on these remarkable low-heater-power 
Vidicons? Just call your RCA Field Representative. Or, for 
comprehensive technical data on either or both types, write to 
RCA Commercial Engineering, Sec. D-50-Q, Harrison, N.J. 


RCA Field Representatives are here to help you: 
INDUSTRIAL TUBE PRODUCTS SALES 

* Newark 2, N. J., 744 Broad Street, HUmboldt 5-3900 

¢ Chicago 54, IIl., Suite 1154, Merchandise Mart Plaza 
Whitehall 4-2900 

¢ Los Angeles 22, Calif., 6355 E. Washington Bivd, 
RAymond 3-836] 

¢ Detroit 2, Mich., 714 New Center Bidg., TRinity 5-5600 

GOVERNMENT SALES 

* Newark 2, N. J., 744 Broad St., HUmboldt 5-3900 

* Dayton 2, Ohio, 224 N. Wilkinson St., BAldwin 6-2366 

¢ Washington 6, D.C., 1625 ''K'’ St., N.W., District 7-1260 


